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Improvements in or relating to Basic Salts or Soaps 




We AjiGLAiiOL Limited, of 110, 
Straiid, London. W.C.2, a Company 
Registered under th^ laws of Great 
Britain, do hereby declare the invention 

5 for which we pray that a patent may be 
granted to us, and the method by whio.h 
ft is to be performed, to be particularly 
described, m and by the following 
statement" : — 

U This invention relates to new composi- 
tions of matter, and more particularly 
•pertains to novel organic salt complexes 
and novel methods of producing same. 
It is now well known that when pre- 

15- paring a salt or soap of an organic acid 
the mere use of an excess of neutralizing 
agent, which in the prior art has been m 
the form of an oxide, hydroxide, carbo- 
nate etc., of a de.sired metal, results m a 

20 product which ^•'^^^/i?^ ,«^t£,7tfcally 
metal n excess _ of that theo^^^^^^^ 



stable form in what was termed as a metal 
complex. One of the earliest patents 
referring to these basic salts as complexes 
or co-ordination compounds is McNab 
TI.S. Patent No. 2,418,894, who gi^es no 
indication in his patent as to the moLe- 
cular structure of the product. As might 60 
be expected, one of the first stepi? 
employed to produce a metal salt having 
an intended large excess of metal in com- 
bination was to use an unusually large 
excess of neutralizing agent such as lime. 60 
A representative patent disclosing this 
procedure is Griesinger et al, U.S. Patent 
No. 2,402,325, which suggested the u»e of 
a neturalizing agent up to 220% of the 
theoretical amount. This large excess of 06 
neutralizing agent was employed m a 
process more or less conventional for pro- 
ducing salts or soaps excepting that the 
process was carried out in the presence of 



metal in excess ^ ^^^^^^ ^team in order to facilitate the formation TO 

required to replace of the end product. ^ ^ 

the organic acid used as a btarxmg work of Griesinger was followed by 

material, _ . . . x,^^ th« work of Campbell and Bellinger as 



25 



"^mrk ' with this type of product has 
shown that for many uses. P^^^^^J^^ly 
where extreme care must be exercised to 
IrSUi^. composition f^?- X'^aX 
rosive as for example, in lubricants, 
30 deSble results are secured ^y t^^^ use 
these so^alled ba^ic salts or soaps. 

Among the earlier workers m the art 
who recognized this factor and indicated 
That thelse of basic.soa-ps ^as desirable 



the work of Campbell and Bellinger as 
ffiven in TT.S. Patent No. 2,485,861. 
These patentees base their disclosure on T6 
the hypothesis that minor amounts of an 
alkaline earth metal hydroxide or carbo- 
nate can be peptized or held in a state of 
colloidal suspension in oil by means of an 
oil - soluble mahogany sulphonate. 
Another worker in the art who sought 
to combine in such complexes an excess of 



80 



that the. use oi oasio a«-r^^ "patents metal was Mertes, whose U.S. Patent No 

85 was Bergstrom who m ^^|U.S Patents ^« ^.731 was granted March 28 

No's. 2.270.577 and 2,2.9,086, ma^^ IbsO Mertes first" prepared the normal 86 
reference to the desirability ot u.in ^^^^^^^ ^^^^ ^^^^ 



A similar disclosure IS found 



specific 
40 such soaps 



soaps. ..f^^'^'^;^^^^o^ 2,372.41) . 



soap and stated that such soap or ^ap 
concentrate may have additional base 
combined therewith by a more or less 
simple mixing and heating operation fol- 
lowed by filtering.*' The disclosure in BO 
Mertes appears to indicate that his 
product is similar to that of Campbell and 
^ - ■ • - . excess neutralizing 



^^^S^?he demo^trTted super^^^^ of _ 

such basic soaps over the ^°^ovkerf, product isVimilar to tl 

slightly acid soaps *J« P"^^/i:crea3in- Bellinger, in that, the t—, " 

45 then attempted to ^^y^.S^JXer agent las held in 'the product in the form 

thebasicityof th^ soaps or st^^W^^^ of a colloidal suspension. ^ M 

way. ^foreJample held in In all of the prior art processes, the 
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procedure for obtaining tlie so-called 
basic soaps is essentially the same, and 
it was found tliat the amount of salt form- 
ing radical or metal which can be com- 

5 bined in the .basic soap, while high, 
according to previous standards, never- 
theless could be improved upon, as to the 
salt-forming radical content. Now, 
therefore, it is the purpose of this inven- 

10 tion to provide novel methods of produ- 
cing novel salt complexes which contain 
more salt-forming radicals in combina- 
tion than was heretofore possible. 

By means of the present invention, it 

15 is now possible to obtain organic salt 
complexes which contain more cationic 
salt-forming radicals or higher salt- 
forming radical ratios than is possible by 
prior art processes. ^ With regard to 

20 lubricants, these high cationic salt- 
forming radical-containinof complexes 
are for example particularly suited as 
detergents, and by reason of the salt- 
forming radical or e.g., metal concentra- 

25 tion can be used in amounts appreciably 
Ipsh than other additives known in the 
prior art in order to attain a desired level 
of performance. It will also be observed 
that by virtue of the more effective nature 

30 of the present complexes in lubricants, 
usually it will cost less to obtain a desired 
result, because appreciably less additive 
is required. The organic salt complexes 
are produced in accordance with the 

3C present invention as a fluid, which is 
readily adapted for application where 
high concentrations of cationic salt- 
forming radicals are desired. For 
example, if the complex alone is desired, 

40 it can be produced in mineral oil solu- 
tions of at least 20% concentrations ; 
whereas if the complex is wanted in com- 
bination with other additives, it can be 
available in concentrations of at least 

45 about 10% in mineral oils. 

An object of the present invention is 
to provide novel salt complexes. Another 
object of the present invention is to pro- 
vide new methods of producing novel salt 

50 complexes. A further object of the 
present invention is to provide novel salt 
complexes which are especially adapted 
for use in lubricants. Other objects or 
advantages of this invention will be 

56 apparent from the following explanation, 
and description thereof: — 

Essentially the present invention com- 
prises the preparation of novel salt 
complexes formed with an oil-soluble 

60 acidic organic compouud and /or the salt 
thereof; a material which is hereinafter 
referred to as the promoter ; salts or bases ; 
and water. 

Another aspect of the present inven- 

65 tion involves the preparation of salt 



complexes comprising an oil-soluble salt, 
of an acidic organic compound having in 
complex formation therewith a salt or 
base, and said complex contains a higher 
salt-forming radical content than is here- 70 
tofore known. 

Still another aspect of the present 
invention is to treat the salt complexes 
mentioned above with a material which 
will possess acid characteristics in the 75 
process mass so as to adjust the alkalinity 
of the salt complex and /or to partially or 
substantially completely recover the pro- 
moter in the ionizable form. 

More particularly, the present inven- 80 
tion is concerned with salt complexes 
having a metal ratio greater than 2 : 2 
which are prepared by the method 
comprising : — 

I. Preparing and mixing a mass in 86 
which, at 50" C. at least 50% of the com- 
ponents are in a liquid state, and in which 
mass the active components consist of: — 

(i) oil-soluble compounds selected 
from the class consisting of : — Q{) 

(1) acidic organic compounds ; and. 

(2) salts of acidic organic com- 
pounds; and 

(3) mixtures of (1) and (2). 

(ii) phenolic compounds other than 96 
those selected as components (i) 
selected from the class consisting 
of: — 

* (1) compounds having the formula 

AH, in which A is an anionic lOQ 
radical, and H is hydrogen, 
which compounds : — 

(a) are water-soluble at a tem- 
perature of 50" C. to the 
extent of at least 0.0005% ; IOC 
and 

(b) in the presence of water, have 
an ionization constant greater 
than about 1 x 10"^** at about 
25** C. and the saturated IK 
aqueous solutions of which at 
about 25** C. have values 

no greater than 7.0; 
(2) the metal salts of the compounds 

defined by (1) above; the rela- 11' 
tive amounts of (i) and (ii) used 
being in the range of from about 
one equivalent of (i) to about ten 
equivalents of (ii) to about ten 
equivalents of (i) to about one 121 
equivalent of (ii) ; 

(iii) compounds other than those 
selected as components (i) and (ii) 
selected from the class consisting 
of:— 12? 

(1) salts; and 

(2) bases; 

in an amoujit such that there are 
present in the mass total -of sub- 
stantially more than one equiva- 131 
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lent of metal salt-forming radi- 
cals, including: those present in 
components (i) and (ii), per -equi- 
valent of (i) plus (ii) ; and 
5 (iv) materials selected from the class 
consisting of : — 

(1) water; 

(2) the water - soluble alcohols and 
mixtures of such alcohols, and 

10 (3) mixtures of water and such 
alcohols 

in an amount, inclusi^'e of that m 
chemical combination with all of 
the components present, equal to at 
16 least one mole per mole of (ii) . 

II. and then maintaining the mass at a 
temperature and for a period of tim*' 
sufficient to drive off substantially any 
free water and alcohol, including water 

80 of hydration, which may be present. 

In an alternative aspect the present 
invention is concerned with salt com- 
plexes having a metal ratio greater than 
2.2 which are prepared by the method 

26 nomprising : — 

I. Preparing and mixing a mass in 
which, atSO* C., at least 50% of the com- 
ponents are in the liquid state and in 
which mass the active components consist 

30 of: — 

(i) oil-soluble compounds selected 
from the class consisting of : — 

(1) acidic organic compounds; 

(2) salts of acidic organic com- 
36 pounds, and 

(3) mixtures of (1) and (2). 

(ii) compounds other than those 
selected as component (i) contain- 
ing element selected from the 

40 class consisting of oxygen and 

sulphur, which compounds are 
selected from the class consisting 
of : — 

^J^ compounds having the formula 
46 AH, in which A is an anionic 

radical, ajid H is hydrogen, and 
which : — 
(a) are water-soluble at a tem- 
perature of 50° C. to thp 
60 extent of at least .0005% ; and 

(h^ in the presence of water^ have 
an ionization constant greater 
than about 1 x 10~'° at about 
25* C. and the saturated 
65 aqueous solutions of which at 

about 25** C have values 
not greater than 7.0; and 
which compounds are selected 
from the class consisting 
80 of: — 

(a^) organic compounds; 
(W) inorganic compounds con* 
tainmg a plurality of atoms 
of an acid-forming element ; 



(2) The metallic salts of (1) above; 6f) 
the relative amounts of (i) and 
(ii) used being in the range of 
irom about one equivalent of (i"^ 
to about ten equivalents of (ii). 
to about ten equivalents of (i) to 70 
about one equivalent of (ii) ; 

(iii) compounds other than those 
selected as components (i) and (ii) 
selected from the class consisting 
of:— 76 

(1) salts; and 

(2) bases ; 

in an amount such that there are 
present in the mass a total of sub- 
stantially more than one equiva- tSO 
lent of metal salt-forming radicals, 
including those present in compo- 
nents (i) and (ii), per equivalent 
of (i) plus (ii); and 

(iv) materials selected from the class 86 
consisting of : — 

(1) water; 

(2) the water - soluble alcohols and 
mixtures of such alcohols, and 

(3) mixtures of water and such 90 
alcohols 

in an amount, inclusive of that in 
chemical combination with all of 
the components present, equal to at 
least one mole per mole of (iii) ; 95 

II. and then maintaining the mass at a 
temperature and for a period of time 
sufficient to drive off substantially all free 
water and alcohol including water of 
hydration, which may be present. 100 

III. Treating the mass with sufficient 
amounts of a material which in the 
presence of the mass will form a material 
having a higher ionization constant than 
AH, to liberate in the form of AH, a sub- 106 
stantial i>ortion of the radical A origi- 
nally present in (ii). 

If desired, the above salt complexes 
prepared in accordance with Step III can 
then undergo treatment to remove from 110 
the mass so much of AH as may have been 
formed by Step III. 

As described above, the inorganic pro- 
moter is a compound containing a 
plurality of atoms of an acid-forming 116 
element However, it should be ujider- 
stood for the purposes of this invention 
that the above description of the inor- 
ganic promoter includes those compounds 
containing a plurality of atoms of an 120 
element capable of forming acids either 
in combination with hydrogen alone or in 
combination with hydrogen and oxygen. 
Further, for the present invention those 
inorganic promoters which contain a non- 126 
metallic acid-forming element are 
preferred. 
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THii Oil Soxtjble Acidic Organic 
Compounds and /or the Salts Thereoi 
Tlie oil-solubk acidic organic com- 
pounds and /or the salts thereof employed 
5 for the purposes of the present invention 
include a variety of classes of compounds, 
such as the alipnatic or aromatic organic 
acids, e-g-, th-e sulfur acids, the 
carboxylic acids, acids of phosphorous, or 

10 the salts of such acids, including the 
corresponding thio acids of any of the 
foregoing as well as mixtures of the same. 
The aromatic compounds include the 
mono- or polynuclear types of the henze- 

16 uoid and heterocyclic classes ; whereas 
the aliphatic compounds are for example, 
the acyclic and cycloaliphatic compounds 
It is intended that all such compounds be 
oil solubl-e for this invention, and in the 

20 preferred instance " oil solubility is 
meant that the salt of the acidic organic 
compound will -possess a solubility of at 
least about 10% in Pennsylvania conven- 
tionally refined mineral oil having a vis- 

26 cosity of about 130 STjS at 100** F., or 
what is commonly known as Pennsylvania 
15Q neutral oil. 

More specific illustrations of the type 
of oil-soluble aoidic organic compounds 

30 or the salts thereof which can be 
employed are, for example : — 
(1) organic acids in which: — 

(a) sulfur is the acid-forming 
element, for example : — 

35 organic acids containing the 

— SO3H radical, e.g. : — 
sulfonic acids 
sulfamic acids 
thiosulfonic acids 
40 organic acids containing the 

—SO2H radical, e.g. : — 
sulfinic acids 
thionamic acids 
sulfenic acids 
45 partial esters of polybasic 

inorganic sulfur acids, e.g. : — 
mono-esters of sulfuric acid 
mono-esters of sulfurous 
^ acid 

Jfl mono-esters of thiosulfuric 

acid 

(b) selenium is the acid-forming 
element, for example: — 

-'xj selenonic acids 

66 seleninic acids 

partial esters of polybasic 
inorganic selenium acids, 

mono-esters of selenic acid 
QQ mono-esters of selenius acid 

(c) tellurium is the acid - forming 
element, for example: — 

telluronic acids 
tellurinic acids 
B5 partial esters of polybasic 



inorganic telluriuiu acids^ 

e.g.: — 

mono-esters of telluric acid 
mono-esters of tellurous acid 

(d) carbon is the acid - forming 70 
element, for example: — - 

organic acids containing the 
— CO3H radical, e.g.: — 

carboxylic acids 

N - substituted carbamic TS 

acid 

organic acids containing the 
— ^CXjH radical, where X is 
either 0 or S and at least one 
X is sulfur, e.g. : — 80 
thio carboxylic acids 
N-substituted thiocarhamic 
acid 

seleno-carboxylic acids 
telluro-carboxylic acids 85 

(e) nitrogen is th« acid-forming 
element, for example: — 

nitrolic acids : 

Er-C( : NOH)NO, 
nitrosolic acids : 90 

R— C(:NOH)NO 
nitronic acids : R3C : NOQH 
nitroic acids: liNO(OIL)^^ 
carbazylic acids : 

R— G{:NH)NH, 96. 

(f) phosphorus is the acid - forming 
element, for example : — 

plhophonous or phosphinous 
acids; RxP(0H)3_x where x is 
1 or 2 100 
phosphonic or phosphinic 
acids; RxP0(0H)3-x where x 
is 1 or 2 

thiophosphonous or thio- 
phosphinous acids; RxP 106 
(ZH)3.-x wh-ere x is 1 or 2, and . 
where Z is either 0 or S and at 
least one Z is sulfur 
thiophosphonic or thiophos- 
phinic acids; RxPZ(ZH)3-x 110 
X is 1 or 2, and where Z is 
either 0 or S and at least one 
Z is sulfur 
partial esters of polybasic 
inorganic phosphorus acids, for 116 
example : — 

mono-esters of phosphorus 
acid 

mono-esters of thiophosphorus 
acids 120 
mono- and di - esters of phos- 
phoric acid 

mono- and di-esters of thio- 
phosphoric acids . 
partial esters of pyrophos- 125 
phoric acid 

partial esters of pyrophos- 
phorous acid 

partial esters of polyphos- 
phoric acids . 130 
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30 



36 



40 



partial esters 
pLorous acids 
partial esters of pyrotliiopkoa- 
plioric acids 

partial esters of pyrotliiophos- 
pliorous acids 

partial esters of thiopolyphos- 
plioric acids 

partial esters of tliiopolyphos- 
phorous acids 

(g) arsenic is the acid - forming 
element, for example: — 

arsinic acids 
arsenic acids 

partial esters of poly basic, 
inorganic, arsenic-derived acids, 

mono-esters of arsenious 
acid 

mono- and di-esters of 
arsenic acid 

(h) antimony is tlie acid-forming- 
element, for example: — 

stibonic acids 

partial esters of polybasic; 
inorganic antimony acids, 
e.g.: — 

mono-esters of antimonous 

acid 

mono- and di-eaters of 
antimonic acid 

(i) silicon is the acid-forming ele- 
ment^ for example : — 

aihconic acids : RSiOOH 
partial esters of silicic acid 
(j) tin is the acid-forming element, 
for example : — 

stannonic acids; RSnOOH 
(k) lead in tbe acid-forming element, 
for example : — 

plumbonic acids; Pb(OH)a 
BPbOOH 



of polypbos- substituted aromatic sulfonic acids 65 



(2) metal salts of the organic acids 
listed under (1). 
46 The metal salts include the mono or poly- 
valent metals, such as the light or heavy 
metals, or the alkali and alkaline earth 
metals such as sodium, lithium, potas- 
sium, calcium, barium, strontium, mag- 
50 nesium, and other specific examples, are 
zinc, cadmium, mercury, lead, tin^ ijoi^; 
cobalt copper manganese, alummixim, 
chromium, nickel. 

The following list of compounds serve 
65 to more specifically illustrate the types of 
aoidic organic compounds which are con- 
templated for this invention. However, it 
should be understood that for every acidic 
organic compound enumerated, a corres- 
30 ponding specific metal or organic salt of 
the types discussed above and illustrated 
below are intended, 

mahogany sulfonic acids 
petrolatum sulfonic acids 



e.g.: — 

mono- and poly-wax substituted naph- 
thalene sulfonic acids 

mono- and poly-wax substituted 
phenol sulfonic acids TO 

mono- and poly-wax substituted di- 
phenyl ether sulfonic acids 

mono- and poly-wax substituted naph- 
thalene disulfide sulfonic acids 

mono- and poly-wax substituted di- 75 
phenyl amiue sulfonic acids 

mono- and poly-wax substituted thio- 
pheue sulfonic acids 

mono^ and poly-wax substituted 
alpha-chloronaphthalene sulfonic 80 
acids 

N,N-di-wax aniline sulfonic acids 

fuel oil substituted naphthalene sul- 
fonic acids 

fuel oil substituted diphenyl ether 86 
sulfonic acids 

kerosene substituted diphenyl ether 
sulfonic acids 

petrolatum substituted naphthalene 
sulfonic acids 90 

petrolatiim substituted phenol sul- 
fonic acids 

petrolatum substituted anthracene 
sulfonic acids 

petrolatum substituted naphthalene 96 
disulfide sulfonic acids 

ceryl-diphenylene sulfonic acids 

cetyl chloro-benzene sulfonic acids 

cetyl-phenol sulfonic acids 

oetyl-phenol disulfide sulfonic acids 100 

cetyl-phenol monosulfide sulfonic 
acids 

di-cetyl thianthrene sulfonic acids 
cetoxyl capryl benzene sulfonic 

acids 106 
di-lauryl chlorophenol sulfonic acids 
di-lauryl beta-naphthol sulfonic 

acids 

tri-lauryl phenothioxine sulfonic 
acids 110 

di-lauryl mono-chloro diphenyl ether 
sulfonic acids 

bia-(di-isobutyl-carbinyl) naphtha- 
lene sulfonic acids 

di-capryl nitro-naphthalene sulfonic 116 
acids 

tri-capryl benzene sulfonic acids 
tri-capryl diphenyl sulfide sulfonic 
acids 

di-capryl methyl naphthalene sul- 120 
fonic acids 

di-capryl ortho-phenylphenol sul- 
fonic acids 

tetra-capryl meta-terphenyl 

di-capryl thiophene sulfonic acids 126 

diisooutyl (2,4,5-trichlorobenjzyloxy) 
benzene sulfonic acids 

p-ca^ryl-f^-cyclohexyl phenol sulfonic 
acids 
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bi3-(diisobutyl)naplitlialene sulfonic 

tri3-(dii3obutyl) anthracene sulfonic 
acxds 

5 bis-(diisobutyl)diplienylene sulfide 

sulfonic acids 
Aliphatic sulfonic acids (acyclic), 

■pj^a'ffin wax sulfonic acids 
unsaturated paraffin wax sulfonic 
acids 

hydroxyl-substitut-ed paraffin wax 

sulfonic acids 
nitroso-substituted paraffin wax sul- 
\\ fonic acids 

chloro-substituted paraffin wax sul- 
fonic acids 1 • J 
unsatxirated sulfonic acids derived 
from polyalkylenes containing at 
20 least 15 carbon atoms, e.g. : — 
tetraisobutylene sulfonic acids 
tetra-amylene sulfonic acids 
- Oycloalipliatic sulfonic acids e.g. : — 
petroleum naphtkone sulfonic acids 
cetyl-cyclopentyl sulfonic acids 
^ ■ iauryl-^iycloliexyl sulfonic acids 

bis-(diisobutyl) cycloliexyl sulfonic 

mouo- and poly-wax , substituted 
on cyclobexyl sulfonic acids 

While the above compounds and classes 
thereof are useful for the purposes of this 
invention, it should be understood that 
they are not all equivalent, but tliat 
35 under certain conditions some are more 
desirable or efiective than others. 



Thi> PaoMLOTEia 
The compound employed foi^ the pur- 
poses hereunder can be represented by the 
40 formula AH, in which A is an anionic 
radical and H is hydrogen and /or the salt 
thereof. The compounds AH ha^^ a watei 
solubility at a temperature of DU y- ^ 
he eiw of at least about 0 0005% aud 
46 will in the presence of water at about 
9^^" ' C have an ionization constant 
^ Greater 'than about 1x10— as weU as 
have a value not greater than ( at 
about 25^ O. when employed m saturated 
50 aqueous solutions. 

The promoter AH can be organic or in- 
organic. In the case of the inorganic pro- 
moter it is intended to include only those 
which contain a plurality of atoms of an 
56 acid.forming element wtich ^^P^P^^ 
of forming acids either m combination 
with hydrogen alone or m combination 
with hydrogen and oxygen. It is pre- 
ferred to use those promoters m which tJie 
HO acid-forming element is non-metallic. 
. With respect to the organic promoter 

AH a particular subclass thereof includes 
the compounds AXH in which A and H 
are defined as given aboye, and JL is eituer 



oxygen or"sulfur. More particularly, as 66 
for the organic promoters, it is pre- 
ferred to employ the salts of compounds 
AH which have oil solubility of less than 
10% in a conventionally refined solvent 
extracted Pennsylvania oil having a 150 70 
STJS @ 100' F., commonly referred to as 
Pennsylvania 150 neutral oil. 

Salts and Bases 
(the basing matehjal) 

The salt or base employed furnishes the 76 
cationic salt-forming radical to the 
desired salt complex. These salts or bases 
should preferably have a water solubilitv 
of at least about 0.0003% to 50" C, and 
still more preferred are basic '/ com- 80 
pounds, i.e., those compounds which give 
an alkaline reaction or pH value greater 
than 7 in aqueous solutions. 

Generically the salts or bases can be re- 
presented by the structural formula MX 85 
wherein M is a metal radical and X is an 
anionic radical. 

It should be understood that all salts or 
bases are not equivalent for this inyen.- 
tion, because under certain conditions JU 
some are more desirable or eifective than 
others. 

The formation of the salt complex is 
accomplished with water or an alcohol or 
mixtures of both. The water is present as 95 
a result of addition to the mixture, or is 
liberated from compounds incorporated 
into the mixture as a result of being sub- 
jected to processing temperatures. It is 
preferred to employ water which is added 10 
to the mixture. 

The alcohol employed can be either 
monohydric or polyhydric, and 
should preferably be at least about 
5% water soluble @ 15' C. Examples 1( 
of monohydric alcohols are meth- 
anol, ethanol, propanol-1, propanol- 
2, butanol-1, butanol-2, iso butyl alcohol, 
^-butyl alcohol, pentanol-3, and examples 
of polydric alcohols are ethylene glycol, i; 
propylene glycol, butylene glycol, amy- 
lene glycol, hexylene glycol, pentaery- 
thritoL 

Water and alcohol can be used together 
in eflfecting the formation of the salt com- 1. 
plex. Ordinarily mixtures of the same in 
any relative proportion are useful, how- 
ever it is preferred to employ mixtures 
containing at least 60% water. 

The Acmic Matesxal 1 
As previously indicated, one form of 
the process of the present inyention 
includes the step of treating the inimedi- 
ate product with an acidic material for 
the purpose of liberating therefrom at 1 
least a portion of the material previously 
referred to as the promoter. A particu- 
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larly effective acidic material wliicli has 
been utilized for this purpose is carbon 
diexide, We ar€ aware of the fact that 
Mertes in his above- identified U.S. Patent 
No. 2,501,731 suggrested transforming a 
dodium hydroxide-calcmm suiphonate 
complex into the sodium carbonate-cal- 
cium suiphonate complex or the corres- 
ponding bicarbonate complex by blowing 
10 the hydroxide complex with carbon di- 
oxide at elevated temperatures. 

In our process, the step of treating with 
an acidic- material such as carbon dioxide 
or even with air has the effect of liberat- 
15 iug from the immediate product formed 
a part at least of the anionic radical of th€ 
compound us«d as the promoter material. 
Thus the presence m the immedi- 
ate product of the promoter material, 
20 in combined form, clearly distinguishes 
the immediate product from any organic 
salt complex type material heretofore 
produced. Moreover, the nature of the 
product formed by regenerating: from the 
35 immediate product at least a portion of 
the anionic radical of the promoter 
material leaves that product with a com- 
position which is quite different from 
prior art organic (complexes. It is recog- 
30 uized that in accordance with the present 
invention, the salt form of promoter can 
be employed in forming the salt com- 
plex. However, notwithstanding this fact, 
upon treating the salt complex with the 
36 acidic material to be more partic-ularly 
defined below, this salt compound is 
released or liberated from association m 
the salt complex as the ionizable com- 
pound and not the salt. 
iO The acidic material employed for this 
purpose can be either a liquid, gas, or 
solid just so long as the material when 
present in the mass containing the salt 
complex will possess an ionization con- 
4i stant greater than the promoter which is 
released or liberated from association in 
the .salt complex. Thus, for the purpose of 
this specifiication and the appended 
claims, it is to be understood that thft 
60 acidic material includes a liquid gas, or 
solid prior to being incorporated m the 
mass which contains the salt complex. 

In the present invention, the acidic 
material usually employed is an acid or a 
66 gas. The acids can include the strong or 
weak types, such as, for example, hydro- 
chloric, sulphuric, nitric, carbonic, ac«tic 
acids, whereas the gas is for the most part 
an anhydride of an acid or an acid 
80 anhydride gas 

The large number and variety of acidic 
materials can be best illustrated 
following specific examples, viz, HCl, 
SO,, 803° CO,, air, NO,, H,S, NA, PCI,, 
66 SOCl., C10„"h,S^, BF„ CS„ COS. 



From the above examples of compounds 
and classes of compounds which can be 
used as acidic materials, it should be 
understood that all of them are not equi- 
valent for this invention, because under 70 
certain conditions some are more desirable 
or eft'ective than others - 

Generally, the complex formed is pre- 
pared by heating the components, at a 
superatmospheric temperature while 75 
insuring thorough mixing and then 
further heating said mixture to substanti- 
ally remove all free water or alcohol, 
including water of hydration which may 
be present. The following methods ill us- 80 
trate the manner by which the complex 
can be formed, namely : — 

(a) The compound AH or the salt 
thereof, is added to the oil-soluble 
salt of an acidic organic compound, 86 
followed by addition of an aqueous 
solution or suspension the salt or base 
thereto. The mixture is held at a 
superatmospheric temperature for a 
reasonable length of time while 90 
insuring thorough mixing, and then 
the total mixture is further heated 

to substantially remove all free water 
or alcohol including water of hydra- 
tion which may be present. 95 

(b) The salt or base in a dry state is 
added to a mixture of oil-soluble 
acidic organic compound or salt 
thereof, the compound AH or the 
salt thereof and either water, alco- lOO 
hoi, or mixtures of alcohols or water 
and alcohol; heated to a superatmos- 
pheric temperature while insuring 
thorough mixing and then further 
heated to remove substantially all 106 
free water or alcohol including water 

of hydration which may be present; 

(c) The acidic organic compound is 
mixed with the compound AH or the 
salt thereof, then an aqueous solution no 
or suspension or an alcoholic solu- 
tion or suspension of the salt or base 

is added thereto. The mixture is 
heated and agitated at a superatmos- 
pheric temperature for a time suffi- 115 
cient to insure thorough mixing and 
followed by subjecting the total mix- 
ture to dehydration conditions in 
order to remove substantially all free 
water or alcohol including water of 120 
hydration which majr be present. 

(d) A mixture of the oil-soluble acidic 
organic compound or the salt thereof, 
the compound AH or the salt there- 
of, and the salt or base is heated 125 
and agitated at a superatmospheric 
temperature for a time sufficient to 
insure thorough mixing, and 
followed by heating the total mix- 
ture in order to remove substantially 180 
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all free water or water of hydration 
wliicli may be present ; 

(e) The sediment when formed from any 
of the aforementioned methods can 

6 he employed either alone or with an 

additional amount of compound AH 
or the salt thereof in any of the three 
methods given above; 

(f) In any of the methods discussed 
10 herein for preparing a salt comple.x, 

a substantial increase in cationic 
salt-forming radical content is 
effected by treating the mass with an 
acidic material just after substantial 
16 amounts of water or alcohol or both, 
are driven off and just before the 
mass is filtered. 
In all of the m^ethods described above 
for preparing the salt complex, the step 
20 of removing' substantially all free water 
or alcohol including water of hydration 
which may be present is accomplished at 
a temperature not substantially in -excess 
of 360*' C, preferably about 110° to 
86 200** C. The technique employed to 
remove the alcohol or water includes, for 
example J a conventional flash operation, 
heating under sub atmospheric, .atmos- 
pheric, or superatmospheric pressures. It 
80 can, therefore, be seen that the tempera- 
ture as well as the time for effecting the 
substantial removal of the alcohol of 
water will generally vary considerably 
depend on the technique employed there- 
86 for. Generally, the time required to effect 
substantial removal of water or alcohol 
when employing drying other than flash 
techniques is about 15 minutes or less, 
and can be as high as 10 — 15 hours. TJsu- 
40 ally, however, atmospheric pressures will 
be employed for such an operation, and 
consequently it will usually require about 
1 to 5 hours to remove substantially all 
water or alcohol which may be present. 
46 At a later stage of the process, the acidic 
material when used in gaseoujs form may 
be used to remove the last portion of 
water. 

Por the purposes of this specification 

60 and the appended claims, the relative 
amounts of (1) the oil-soluble acidic 
organic compounds or salts thereof, and 
(2) the promoter is expressed as the 
*' ratio of equivalent " of the former (1) 

66 to the latter (2). In accordance therewith, 
the ratio of equivalents is from about 1 to 
10 to about 10 to 1 , preferably from about 
3 to 2 to about 7 to 2. The amount of salt 
or base employed in the process will be 

80 sufficient to have present in tho total mass 
at least more than about one equivalent 
of cationic salt-forming radicals, includ- 
ing those present in the oil-soluble acidic 
organic compound or the salt thereof and 

65 the promoter, per equivalent of oil- 



soluble acids organic compound or salt 
thereof plus the promoter. 

The treatment of the salt complex with 
an acidic material is employed when it is 
desirable to lower the basic number of the 70 
salt complex and/or partially or substan- 
tially recover the promoter. This treat- 
ment is effected at a temperature of about 
25** to 250^ C, preferably about 120 to 
170** C, and by employing about 0.5 to 75 
20% of acidic material based on the 
weight of salt complex. The time of treat- 
ment with the acidic material can vary 
considerably depending on the desired 
result. As would be expected, short 80 
"i>eriods of treatment might cause only 
partial liberation or release of the pro- 
moter or relatively small decreases in the 
basic number of the salt complex; how- 
ever, in general, periods of treatment will 85 
range from about 0.25 to 30 hours. In 
most cases, and particularly where it is 
desired to recover the promoter the 
amount of acidic material used snould 
be at least equivalent to the amount of 90 
cationic salt forming radicals present as 
the salt of the ionizable form of pro- 
moter. When it is desired to produce a 
product having substantially neutral re- 
action, the amount of acidic material used 95- 
should be at least equivalent to the total 
cationic salt forming radicals in excess of 
that present as the normal salt of the oil 
soluble organic acid. 

The metal content of the complex will 100 
be defined at the ratio of the total metal 
in the salt complex to the amount of 
metal which is in the form of a normal 
salt of the oil-soluble acidic organic com- 
poujid. In accordance therewith the pre- 106 
sent invention includes salt complexes 
containing metal ratios greater than 2.2 
and up to about 10 or more. As for those 
complexes which are treated with an 
acidic material, it is to be noted that the 110 
metal ratio is substantially the same as in 
the complex prior to treating. CJonse- 
quently, for acidic material treated com- 
plexes, the same metal ratios will apply 
as given above. Likewise, when the salt 115 
complex is treated with an acidic material 
and the promoter is removed from the 
resultant product by distillation or other- 
wise, it is found that the metal ratio will 
be substantially the same as in the salt 120 
complex before treating with the acidic 
material. 

It is convenient, as a means of desig- 
nating the amount of overbasing to 
employ the ratio of total metal salt-form- i26 
ing radicals in the salt complex to the 
amount of meital salt-forming radicals 
which are in the form of a normal salt of 
the oil-soluble acidic organic compound. 
Hereinafter, this ratio will be referred to 130 
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as the ''metal salt-forming I'adica I 
ratio''. In accordance tlierewith, the 
metal salt-forming radical ratio of the salt 
complex will be in ilve same range as 

6 o-iven hereinabove for the metal ratio. 
It has been found that the salt complex 
can be prepared by usin^ small quantities 
of water, 'alcohol, or mixtures of both, 
such as about 1 mole of same per molo 

10 of salt or base which is employed as the 
basing agent. However, more usually 
about 5 to 50 mole? of water, alcohol or 
mixtures of both per mole of salt or base 
used, and preferably about lo to 30 moles 

15 per mole. 

To substantially iucrease the metai con- 
tent of the salt complex, the total mass is 
treated with an acidic material just prior 
to filterinjj same to separate the desired 
•>0 ^^alt complex. This treatment is effected 
a-t a temperature of about 25" to 2o0 L. 
preferably about 120^ to 170' C, using 
about 0.5 to 20% of acidic material, 
based on the total mass, and for a period 
26 of about 0.25 to 30 hours. Treatment with 
an acid anhydride gas may be accelerated 
bv superatmospheric pressure . 

^In order to better understand the pre- 
sent invention, the following specihe 
30 examples thereof are given; however it 
should be understood that no undue limit- 
ations or restrictions should imposed by 
l eason tliereof. 

The following examples give the pre- 
36 paration of a plurality of products which 
raiK'-e in cationic salt forming radical 
content frpni about that of the normal 
salt up to many times that amount. 

In certain .of the specific working 
40 examples given Jiereafter, reference is 
inude in certain instances to complexes 
prepared bv conventional techniques . 
These exaniples ;ire illustrative of prior 
art tcchnitiues and are given solely to 
45 provide a basic for comparison ^ith the 
pro<lucts ot the present invention, ihese 
'^conventional techuiques , it wiii he 
noted, do not employ the promoter of the 
iH-eseut invention. , , ^ , j / 

60 We have Tound that sulphate ash and/ 
or metal content values, and the metal 
ratio values calculated therefrom, are one 



of the most reliable means for charac- 
terizing certain of the salt complexes. As 
the description of the invention proceeds, 55 - 
it will become apparent that the neutrali- 
zation number of a salt complex is in 
certain instances an unreliable index of 
the amount of excess metal salt forming 
radicals m such complex, since it is 60 
greatly affected by the type of basiiig 
agent employed and can be varied within 
wide limits without significantly chang- 
ing the metal salt forming radical^ con- 
tent of the product by treatment of the 6c 
mass with air, CO., or the like. 

The above is not to be construed as a 
.-flatement that the neutralization number 
is not an important property of a salt 
complex. For some uses, for example in 70 
lubricants, it is advantageous in certain 
instances to employ a salt complex of a 
substautiallj- neutral character, whereas 
in other instances a salt complex of liig^i 
alkalinity has been found to produce the 75 
desired results. 

Example 1 
iUUO grams of the barium salt of un- 
saturated pa ratlin wax sulphonic acid con- 
taining 13.1% sulphate ash were mixed 80 
with 45o grams of a mineral oil having 
u viscosity of IGO SSU at 100^ F. and 
10U.5 grains of para-tertiary-butyl phenol 
(ratio of equivalents is i.54), placed m a 
suitable vessel and heated to about 90" C- 85 
with stirring. To this mixture was added 
a slurry of barium oxide (containing 261) 
grams of barium oxid« and 920 grams of 
water), and the total mixture was heated 
at about 100' C for one hour. The tem- 90 
perature was slowly raised to about 150 
(J; and held there for about one hour until 
substantially all of the water vvas 
removed. Then about 3% Hyflo (Eegis- 
tered Trade Mark) (a filter-aid) was added 05 
to the product to facilitate filtering. The 
salt complex was then separated from the 
product bv filtration. The salt complex 
thus prepared had the following proper- 
ties:- ^ 100 
Basic No. - - - - o3.8 
% sulphate ash - 26.5 
Metal ratio - - - 2.49 
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The salt complex product was fluid, 
brown in colour and did not contain any 
odor. 

The unsaturated parafl&n wax substitu- 
6 ent of the snlphonic acid is produced by 
first chlorinating a saturated parafBji wax 
and then d^hydro-chlorinating this pro- 
duct to produce a compound commonly 
referred to in the United States of un- 
10 saturated paraflEin wax or parafl&n wax un- 
saturated. 

The preparation given in Example 1 is 
a typical illustration of the present inven- 
tion. In Example 2 given below, a basic 
16 sulphonafe was prepared ia accordance 
with a conventional technique for com- 
parison with the product given in 
Exampl-e 1. 

ExAitPLE 2 

20 511 grams of the barium salt of un- 
saturated / paraffin wax sulphonic acid 
given in Example 1 were mixed with 75 
grams of water and heated to about ,60* C. 
with stirring. 58 grams of barium oxide 

25 were added to the mixture, which was 
then heated to about 150 0. and held 
there for one hour until substantially all 
of the water was removed. The product 
was filtered with the aid of Hyflo (Regis- 

30 tered Trade Mark) in order to separate 
the complex salt. The salt complex had 
the following properties : — 

Basic No. - - - - 16.2 
% sulphate ash - - - 19.7 

35 Metal ratio - - - 1.63 

The salt was a waxy solid, brown in 
color, and did not contain any odor. 

Example 3 
1000 granis of t^e barium salt of mono- 

40 paraffin wax substituted naphthalene sul- 
phonic acid containing 8.63% sulphate 
ash were mixed with 445 grams of mineral 
oil having a viscosity of 160 SSTJ at 
100"* P. and 64.5 grams of para-tertiary- 

45 butyl phenol (ratio of equivalents is 1.7) 
and. heated to about 90" C. A slurry of 
barium oxide (203.5 grams of barium 
oxide and 543 grams of water) was added, 
and the mixture was heated for two hours 

50 at the reflux temperature, and then de- 
hydrated at about 165** C. for a period 
of one hour. Hyflo (Registered Trade 
Mark) was then added to the product and 
the salt complex was recovered by filtra- 

56 tion. The salt complex had the following 
properties : — 

Basic No. - - - - 44.1 
% sxilphate ash - - - 17.9 
Metal ratio - - - . 2.39 

60 The salt complex prepared in accord- 
ance with Example 3 was compared with 
a product which was made by a conven- 
tional technique, as shown in Example 4 
below. 



Example 4 ft 
1000 grams of the barium salt of mono- 
parafiin wax substituted naphthalene sul- 
phonic acid given in Example 3 were 
heated to about 95** C. and barium oxide 
slurry (115 grams barium oxide and 100 7( 
grams water) was added to the mixture. 
The total mixture was held at a tem- 
perature of 100** C. for about one hour, 
and then, dehydrated at a temperature of 
about 150° C. for about one hour. 7C 
The salt complex was separated, by fil- 
tering the product. Throughout the above 
preparation a nitrogen atmosphere was 
maintained above the reaction mixture. 
The resultant salt complex was liquid and 8( 
black in color. The following properties 
were determined for the product: — 
Basic No. - 18.9 
% sulphate ash - - - 12.2 
Metal ratio - - - 1.45 

Example 5 
400 grams of the barium salt of mono- 
paraffin wax substituted naphthalene sul- 
phonic acid disulphide containing 8.2% 
sulphate ash and 27 grams of para-ter- 9( 
tiary-butyl phenol were placed in a suit- 
able vessel and heated to 90** C. (ratio of 
equivalents is 1.54), A barium oxide 
slurry constituting 66.5 grams of barium 
oxide and 180 cc. of water was added to 9fl 
the mixtxire and refl\ixed for about one 
hour. The temperature was then slowly 
raised to about IGO" C. over a period of 
about four hours and held at that level 
for abont 1.5 hours until substantially 
all of the water was removed. The salt 
complex was separated by filtering. The 
product was a viscous liquid, black in 
color^ and contained a very slight odor. 
The following properties were det-ermined 10 



for the salt complex : — 

Basic No. - - - - 69.7 

% sulphate ash - - 24.3 

Metal ratio - - - 3.50 



The product obtained in accordance Hi 
with Example 5 was then compared with 
a salt complex obtained under a conven- 
tional technique as shown in Example 6 
below. 

Example 6 . H- 

20 ml. of water were added to 450 
grams of the barium salt of mono-paraftin 
wax siibstituted naphthalene sulphonic 
acid disulphide given in Example 5 and 
heated to a temperature of about 60 C. I2i 
27.5 grams of barium oxide were then 
added to the mixture and the tempera- 
ture was slowly raised to about 160—170** 
C. and held there for about one hour until 
substantially all of the water was removed 12J 
The salt complex was then separated by 
filtration. The product was fluid in con- 
sistency, black in color, and contained a 
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5 



slight odor. The following properties 
were determiued for tlie product : — 
Basic No. - - - ^-^i 
% aulpliate ask - - 8.7D 
Metal ratio - " " ^-^^ , 
It is to be noted that the barium salt 
of mono-paraflin was substituted naph- 
thalene sulphonic acid disulphide has a 
sulphate ash of about 8.2% and that the 
10 complex formed by the conventional tech- 
nique did not increase the sulphate ash 
content appreciably. However, as shown 
in Example 5, the method of the present 
invention produces a complex containing 
1C> substantially more metal in combination. 
Other tyges of oil-soluble organic acids 
or salts thereof were combined iu accord- 
ance with the method of the present 
invention. In the following examples, it 
20 is to be noted that in every instance a salt 
complex was formed contaimng more 
metal than is possible by known tech- 
niques. 

25 6000 grams of a 30% by weight oil solu- 
tion of barium petroleum sulphonate (sul- 
phate ash content 7.6%) were mixed with 
348 grams of para-tertiarj^-butyl phenol 
in a 12-liter, 3-neck fiask (ratio of eqni- 

30 valents 1.7) and heated to 95° C. A slurry 
of barium oxide constituting 1100 grams 
of barium oxide and 2911 grams of water 
was then added and the mixture held 
there for about one hour at a temperature 

35 of about 90 — 95° C. The total mixture 
was then slowly raised in temperature to 
150' C. and dehydrated at that tempera- 
ture over a period of about 4i hours. The 
salt complex was separated by filtration 

40 and was found to be a slig-htly viscous 
liquid, black in color, and did not contain 
any odor. The properties of the salt com- 
plex were as follows : — 

Basic If»o. - 



% barium 



Basic No. 

% sulphate ash 

Metal ratio - 



72.1 
23.1 
3.59 



45 



EXA^XPLE 8 

620 grams of di-(2-ethyl-hexyl) mono- 
thiophosphoric acid, 310 grams of iso- 
nonyl phenol (ratio of equivalents is 1.52) jU 
755 grams of mineral oil having 160 SUS 
@ 100° E., and 2060 ml. of water were 
mixed together. Then 774 grams of BaO 
were added over a half hour i^eriod. The 
total mixture was then refluxed for one 6o 
hour at 100' C, whereupon the tempera- 
ture was raised to 150" C, and held at 
that level for one hour. The temperature 
of the mixture was allowed to cool to 
50—60** C, and then blown with CO3 to 60 
obtain a neutral product. The complex 
obtained had the following properties: — 
Acid No. - - - - 6.85 

% barium - - - - 17.2 

Metal ratio - - - 2.65 65 

Example 9 
405 grams of di-(2-ethyl hexyl) dithio- 
phosphoric acid, 99 grams of para-ter- 
tiary-butyl phenol (ratio of equivalents 
1.5k;) and 473 grams of solvent extracted 70 
mid-continent oil having a viscosity of 
160 SUS @ 100' ¥. were mixed together 
and heated to 50' C. A slurry comprising 
387 grams of BaO and 1030 cc. of water 
was added quickly, maintaining the tem- 76 
perature at about 65' C. The mixture was 
then heated to 100' C. and held there for 
one hour. Then the temperature was 
raised to 150' G. over a period of 2^ hours 
and held there for one hour. The product 80 
was obtained by filtering the mass and 
was found to be a slightly viscous liquid, 
red in color, and contained a slight odor. 
The following properties were deter- 
mined for the product : ' — 85 



% sulphate ash 
Metal ratio 



76.0 
20.0 
34.0 
3.65 



90 



Example 10 
777 grams of di-(2-ethylhexyi) dithio- 
phosphoric acid, 308 grams of iso-nonyl 
phenol (ratio of equivalents 1.52) and 
914 grams of solvent extracted mid-con- 
95 tinent oil having a viscosity of 160 SUS 
@ 100' F. were mixed together, followed 
by an addition of BaO slurry consisting < 
of 773 grams of BaO and 2060 cc. of H^O, 



(calculated from metal content) 

while keeping the temperature below 65' 
C. The total mixture was then heated at lOU 
100' C. for 1 hour, followed by a rise in 
temperature to 150' C. over a period of 2h 
hours, and maintained at that level for 1 
hour. 'The desired product was a slightly 
viscous liquid, red in color, and contained 105 
a slight odor. The product had the follow- 
ing properties. 



110 



Basic No. 
% barium 
% sulphate ash 
Metal ratio 



78.0 
22.7 
38,6 
4.52 



EXAMPI*E 11 

172 grams of di-(n-hexyl) dithiophos- 



(calculated from metal content) 

phoric acid, 500 fframs of petroleum sul- 
phonic acid, 159 grams of iso-nonyl 116 
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plienol (ratio of equivalents of oil soluble 
acids to iso-nonyi plienol is 1.52), and 
1170 cc. of water were mixed together, 
then 437 grams of BaO were added oyer a 
5 period of ^ hour. The mixture was heated 
at reflux temperature for 1 hour, fol- 

Babic No. - - - - 87.1 

% barium - - . - 28.6 

15 % sulphate ash - - _ 48.8 

Metal ratio . . - - 5.22 

Example 12 
172 grams of di-(n-hexyl) dithiophos- 
i^horic acid, 500 grams of petroleum sul- 
20 phonic acid and 98 grams of para-ter- 
tiary-butyl pheiLcl (ratio of equivalents 
of oil soluble acids to para-tertiary-butyl 
phenol is 1.52) were mixed together. To 
this mixture was added a slurry of 387 

Basic No. - - - - 121 

% barium - - - - 30.05 

35 % sulphate ash - - - 51.0 

Metal ratio - - ^ - 5.36 

Example 13 
249 grams of petroleum naphthenic 
acid, 88.6 grams of para-tertiary butyl 
40 phenol (ratio of equivalents is 1.70, 1212 
. grams of couventionally refined mid-con.- 
tin-ent oil having a viscosity of 110 STTS 
@ 100° F., 347 grams of BaO and 700 ml. 
of H^O were placed in a 5 liter 3 neck 
45 flask "and heated to 100' C, while stir- 
ring. The mixture was maintained at 
iOO'^105' C. for about 1 hour; there- 
after, the temperature was raised to 
150° — 160' C. and held at that level for 

50 1 hour. Following the one hour heating 
period at 150" — 160" C, the mixture was 
blown with CO^ for about £ hour at about 
the same temperature level. The mass was 
then filtered with the aid of Hyflo (Begis- 

51 tered Tradii Mark) and the separated pro- 
duct had the following properties : — 

Basic No. - - - - 1.98 
% sulphate ash - - 25.10 
Metal ratio - - - 4.10 
60 A mixture of ditferent oil-soluble metal 
sulphonates was treated in accordince 
with a conventional technique and by the 
method of the present invention to deter- 
mine what, effect if any the two types of 
sulphonates would have on the quality of 
the product. Such preparations are given 
in Examples 14 and 15 below. 

Example 14 
A mixture containing 500 o:rams of the 
70 barium salt of petrolatum sulphonic acid 
(sulphate ash 9.2%), 197; grams of the 
barium salt of petiH)leum sulphonic acid 
(sulphate ash 7.6%), and 50 grams of 
para-tertiarr-butvl phenol (ratio of equi- 
75 valents of tne sulphonates to promoter is 
1^4) was heated to 95° C. a slurry of 



lowed by heating to 150** C. over a period 
of 2h hours, and then maintaining that 
temperature for 1 hour. Th^ desired pro- 
duct was a viscous liquid, brown in color, 10 
and contained a slight odor. The follow- 
ing properties were determined:^ — 



(calculated from metal contenfl 

grams of BaO and 1080 cc. of water. The 26 
mixture was heated at 100" C. for 1 hour, 
and then the temperature was raised to 
150' C. and held at that level for 1 hour. 
The product was a highly viscous liquid, 
brown in color, and contained a slight '60 
odor. The following properties of the pro- 
duct were determined : — 



(calculated from metal content) 

barium oxide constituting 123 grams of 
barium oxide and 330 grams of water was 
added to the mixture. The total mixture 
was refluxed for one hour at 100" C. and 80 
then the temperature was slowly raised 
to 150" C. for a period of one hour to 
substantially remove all the water. The 
complex was separated by filtration and 
was found to be a liquid, and black in 85 
color. The followiugr properties were 
determined : — 

Basic No. - - - - 27.7 
% sulphate ash - - 17.26 
Metal ratio - - - 2.41 90 

ExA^IPLB 15 

By the conventional technique, 480 
grains of the barium salt of petrolatum 
sulphonic acid and 200 grams of the 
barium salt of petroleum sulphonic acid 95 
of Example 14 were mixed with a barium 
oxide slurry containing 68 grams of 
water and 60.8 grams of barinm 
oxide. The components were heated to a 
temperature of 160" C. for one hour until 100 
substantially all the water was removed. 
The complex was separated by filtration 
and was found to a viscous liquid, light 
brown in color, and contained a slight 
odor. The following properties were deter- 106 
mined : — 

Basic No. - - . 20.2 
% sulphate ash - - 11.72 
Metal ratio - - - 1.51 

While most of the examples given here- HQ 
in use either a neutral or normal salt of 
the organic acid as a starting material to 
produce the high metal content complex, 
nevertheless it is contemplated for the 
purposes of this invention to employ the 115 
complexes produced by conventional tech- 
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Bjques as a starting material. The follow- 
ing example illustrates this concept: — 

Example 16 
1634 grams of a barixim petroleum sul- 
6 phonate — BaO complex (obtained by 
dehydrating a barium petroleum sulpbon- 
ate, 7.6% sulphate ash, water and BaO 
mixture at 150' C. for 1 hour, and pro- 
ducing a complex which has a basic 
10 number of 40, metal ratio of 2.2o and a 
l6% siilphate ash) and 121 grams of dnso- 
butyl phenol (ratio of equivalents I J) 
were combined and heated to 70" C. To 
this mixture were added 665 cc. of water. 
1ft followed by a slow addition of 175 grams 
of BaiO. The entire mixture was then 
refluxed for 1 hour, and the temperature 
was raised to 150" C. over a 3 hour period 
and held there for 1 hour.- Prior to filter- 
20 ing, the mass was blown with CO2 at a 
rate of 3.6 cubic foot/hr. for 1^ hours at 
150' C. The product analyzed as 
follows : — 

Basic No. - - - ' rt^'S 
26 - % sulphate ash - - - 24.8 
Metal ratio - - - - 4.13 
It can be seen from the sulphate ash 
analyses of the product and overbased sul- 
phonate used as a starting material that 
30 there was an increase from 16.0 to 24.8 in 
sulphate ash. Clearly, therefore, the 
conventionally overbased materials can be 
used as starting materials in the present 
invention. j x -i • 

36 Other experiments were conducted m 
order to determine the effect of a higher 
dehydration temperature in the prepara- 
tion* of the salt complex of the present 
invention. In this respect, Examples 17 
40 and 18 below illustrate the effect of higher 
temperatures. 

Example 17 
2000 grams of a 30% oil solution of 
barium petroleum sulphonate (sulphate 
45 ash 7.6%) were mixed with 120 grams of 
paratertiary-butyl phenol (1.52 ratio of 
equivalents) and heated to 95* C. To 
said mitxure was added a slurry of barium 
oxide containing?- 520 grams of barium 
50 oxide and 1390 ml. of water The total 
mixture was heated for one hour at 100 
C, and then was slowly, jaised in temper- 
ature over a period of three hours to 200" 
C. The mixture was maintained at this 
55 high temperature for a period of one-half 
hour. The salt complex was separated by 
filtering and was found to be an oily 
liquid, reddish-brown in color, and con- 
tained a faint odor. The following pro- 
GO perties were determined : — 

Basic No. - - - - 71.5 
% sulphate ash - - ' 
Metal ratio - 7 - " ^.80 



Example 18 
2035 grams of 30% oil solution of 00 
barium petroleum sulphonate (sulphate 
ash 7.6%) were mixed with 74.5 grams of 
phenol (1.67 ratio of equivalents) and 
heated to 100" C, A barium oxide slurry 
containing 483 grams of barium oxide and 70 
1290 ml. of water was added and the mix- 
ture refluxed slowly for a period of one 
hour at 100" C. The mixture was then 
dehydrated by heating slowly to. 200** C. 
and maintaining such a temperature for a T5 
period of about one-half hour. The salt 
complex was separated by filtration and 
was found to be an oily li(juid, reddish- 
brown in color, and contained a slight 
odor. The following properties were 80 
determined for the complex: — 

Basic No. - - - 111.5 

% sulphate ash - - 32.8 
Metal ratio - - - 5.56 
In addition to the promoters tested 85 
above, various other typ^s were tried to 
determine the effectiveness thereof in 
forming salt complexes. 

Example 19 
A mixture of 2280 grams of a 30% oil 90 
solution of barium petroleum sulphonate 
(sulphate ash 7.6%)^ and 83 grams of 
phenol (ratio of equivalents is 1.53) was 
heated to a temperature of 60° C. ' 496 
grams of barium oxide and 1300 grams of 95 
water were added to the above mixture and 
the temperature was raised to 90 — 100° O. 
After holding at said temperature for one 
hour, the temperature was raised over a 
period of three hours to 150° C. and held 100 
at that level for ^ hour. TTie resultant 
salt complex was fluid in consistency and 
dark red in color. The following proper- 
ties were determined : — 

Basic No - - - - 91.4 105 
% sulphate ash - - - 26.8 • 
Metal ratio - - - - 4.37 



Example 20 . 
1500 grams of a 30% oil solution of 
barium petroleum sulphonate having a 110 
sulfate ash of 7.6%, 93 grams of iso- 
propyl phenol (ratio of equivalents 1.7), 
and 670 grams of water were placed in a 
3-liter flask and heated to 60^ C. 250 
grams of BaO were then added, and the 116 
temperature was allowed to rise to. 100° 
C. The mixture was held at 100° 0. for 
1 hour, followed by a rise in temperature 
to 150° C. over a 2 hour period, where the 
temperature was held for i hour. The 120 
total mixture was filtered, and the filtered 
product had the following properties : — 
Basic No. - - - - 87.8 
% sulphate ash - - - 25.96 
Metal ratio - - - - 3.88 186 
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1140 grams of a 30% oil soliitiou of 
barium petroleum sulphouate liavino; a 
sulphate ash of 7.6% and 80 grams oi: 
5 para-tertiary-amyl phenol (ratio of 
equivalents 1.54) were heated to 70' C. 
Thereafter 600 cc. of water were added, 
followed by a slow addition of 227 grams 
of BaO. "The mixture was refluxed for 
10 1 hour, and then the iemperature was 
raised to 160° C. over u period of 4 hours 
and held there for ^- hour. The prodiu*! 
was separated by filtration, and had tlie 
following analvses : — 
16 Basic No/ - - - - 85.5 
% sulphate nsh - - - 24.60 
Metal ratio - - - - 3.% 

Example 22 
2583 grams of a 30% oil solution r>f 
20 barium petroleum sulphouate liavin.fv a 
7.6% sulphate ash, 144.2 grams of beta- 
naphthol (ratio of equivalents is 1.69 and 
1262 ml. of water were combined and 
mixed thoroughly. Then. 472 grams of 
26 BaO were added over a 1 hour period, fol- 
lowed by maintaining the total mixture 
at 100° C. for 1 hour. The tempei^ture 
was then raised to 150' C. and held there 
for 1 hour. Prior to filtering the mix- 
30 ture. it was blown with CO2 for 75 min- 
utes at which time the mixture had a basic 
number of 0.8. After filtering, the pro- 
duct analyzed as follows : — 

Basic No. - - - - 4.88 
36 % sulphate ash . - - 23.8 
Metal ratio - - - - 3.90 

Example 23 
1530 grams of a 30% oil solution, of 
barium petroleum sulphonate (7.6% siil- 
^ fate ash), T39 grams of a product obtained 
by reacting 4 moles of turpentine with 1 
niole of P2S5 at 140** (ratio of equivalents 
1.7) and 740 ml. of water were mixed 
together. 272 grams of BaO were then 
iC added slowly followed by increasing the 
temperature of the mixture to 90 — 100" 
C; after holdiufT the temperature at thnt 
level for 1 hour, it was again increased 
to 150' C. and held there for 1 hour to 
remove substantially all of the water. 
Prior to filtering the mass, it was blown 
with OO^ for 15 minutes at 120'- -130 
C. to produce a slightly acid mass. The 
complex was separated by filtration and 
66 it had the following properties : — 

Acid No. - - - - 1.22 
% barium - - . - - 11.25 



60 



[etal ratio - 



4.30 



Example 24 
60 1530 grams of a 30% solution of barium 
petroleum sulphonate having a 7.6% sul- 
phate ash. 129 grams of-iso-uouyl phenol 



(ratio of equivalents is 1.7) aud 727 ml. 
of water were combined and thoroughly 
mixed. Then 271 grams of BaO wen,* 60 
added and the total mixture was held at 
lOO" C. for 1 hoar.. The temperature was 
then raised to 150—160° C. and held there 
for 1 hour. Prior to filtering, the mass 
wns blown at about 150' C. with CO, until 70 
a basic number of about 1 was obtained. 
The filtered product analyzed was as 
fol lows : — 

Basic No. - - - - 3.9 

% sulphate ash - - - 25.0 75 

Metal ratio - 4.17 

Example 25 
2600 grams of a 30% oil solution of 
barium petroleum siilphonate having a 
7,6 sulidiate n^h. 215 grams of tertiary- 80 
butyl chlorophenol (ratio of eq\iivalents is 
1.7) and 1265 cc. of water were combined, 
followed by an addition of 459 grams of 
BaO. The tetnperature of the total mix- 
ture was rai.sed to 100" C. and held there 86 
for 1 hour. Then the temperature . wa.s 
raised to 150° C. where it was held for 
1 hour. Prior to filterina* the mixture, it 
was blown for 3 hours with CO... at 135 — 
145° C. until the mixture was slightly 90 
basic. The filtered product analyzed as 
follows : — 

Basic No. - - , - 13.3 
% sulphate asli - - .- 25.45 
iletal ratio - * - - - 4.38 95 

Example 26 
1530 grams of a 30% oil solution of 
barium petroleum sulphonate having a 
7.6% sulphate ash and 210 grams of tri- 
ohlorodiphenyl ether sulphonic acid (ratio IOC 
of eouivalents is 1.7) were heated to 70* C 
To tnis mixture were added 725 grams of 
water, followed by the addition of 271 
grams of BaO. The entire mixture Avas 
refluxed for 1 hour, then heated to 150' C. 106 
over a 3 hour period and held there for 1 
liour. Prior to filtering, the mixture was 
blown with 00, at 150" C. and at a rate of 
3.6 cu. ft./hr.'for 1^ hours. The filtered 
pi'oduct analyzed as follows : — 111 
Acid No, - - - - 0.45 
% sulphate ash - - - 24.7 
Metal ratio - - - - 4.34 

Example 27 
1530 grams of a 30% oil solution of 11^ 
barium petroleum sulphonate having a 
7.6% sulphate as:h and 175 grams of 
tertiary-butyl naphthalene sulphonic acid 
(ratio of equivalents is 1.7) were combined 
and heated to 70° C. To this mixture 12t 
were added 725 grams of H^O. followed 
by a slovp^ addition of 271 grams of BaO. 
T?he entire mixture was then refluxed for 
one hour, and then heated to 160" 0, over 
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a 3 hour period. The mixture was held at 
150' C. for 1 hour. Prior to filtering, the 
mass was blown at 150" C. with CO. at a 
rate of 3.6 cu.ft./hr, for 1^ hours. Tlie 
6 filtered product analyzed as follows: — 
Acid No. - - - - P-^l 
% sulphate ash - - - 24.1 
Metal ratio - - - - 4.12 

Example 28 

10 1530 ^ranis of a 30% oil .^lution of 
barium petroleum sulphouate having a 
7.6% sulphate ash and 131 grams of 
methyl naphthalene sulphonic acid (ratid 
of equivalents is 1.7) were added to the 

16 mixture, followed bv a slow addition of 
271 grams of BaO. " The entire mixture 
was refluxed for 1 hour, then the tempera- 
ture was raised to 150" C. over a three 
hour period, and held there for 1 hour. 

20 Prior to filtering, the mass was blown with 
CO2 at a rate of 3.6 cu.ft./hr. for 1^ hours 
at 150* C. The filtered product analyzed 
as follows : — 

Basic No. - - . - Nil 

2b % sulphate ash - - - 25.9 
'Metal ratio - . - - 4.41 



Example 29 
1530 grams of a 30% oil solution of 
barium petroleum sulphonate lia^4nf? 
80.7.6% sulphate ash, 113 grams of diiso- 
butenyl sulphoiiic acid (ratio of equiva- 
lents is 1.7) . and 725 grams^of H.O were 
combined and heated to 70° C. To this 
mixture were added 271 grams of BaO^, 
86 and the entire mixture was heated at 100" 
C. for 1 hour. The mixture was then 
heated at ISO** C. for one hour, followed 
by blowin^T with OO. at 150' C. prior to 
filtering, to obtain a substantially neutral 
40 mass. The filtered product analyzed as 
follows : — 

Basic No. . - - - 0.23 
% sulphate ash - 24.6 
Metal ratio - - - - 4.10 



45 EXA31PLE 30 

Di-isopropyl benzene sulphonic acid 
obtained by reacting 162 grams of di-isn- 
propyl benzene with 122 jrrams of chloro- 
sul phonic acid for 1 hour at 100** *C. were 

60 combined with 2600 grams of a 30% oil 
- solution of barium petroleum sulphonate 
having a 7.6% sulijhate ash and 1220 ml. 
of water. The ratio of equivalents of oil 
soluble s\ilphonate to sulphonic acid is 1 .7 . 

56 Then 461 grams of BaO were added slowly 
and the mixture held at 100" 0. for 1 lioiiv. 
The temperature was raised to 150" C. and 
held there, for 1 hour. Prior to filtering, 
the mixture was blown with CO; for i 



hour at 120 — 140^ C. The filtered pro- 60 

duct analyzed as follows: — 

Acid No. - - - - 1.22 
% sulphate ash - - - 25.4 
Metal ratio - - - - 4.33 



Example 31 86 
Cymene sulphonic acid obtained by 
reacting 134 grams of cymene with 122 
grams of chlorosulphonic acid at 70 — 100" 
C. for Ih hours was combined with 2600 
grams of a 30% oil solution of barium 70 
petroleum sulphonate having? a 7.6% sul- 
phate ash and 1220 ml. of water. The 
ratio of equivalents of oil soluble sul- 
phonate to sulphonic acid is 1.7. To this 
mixture were added 461 grams of BaO, 75 
and the entire mixture was then 
held 'at 85—100'' C. for 1 hour. ,..;. 
Then the temperatiire was raised 
to loO" C. and held there for 1 hour. Prior 
to filtering, the mass was blown with-CO, 80 
for i hour at 130' C. The filtered produot 
analyzed as follows : — • . - 

Acid No. - - - - 0.95 .. . .7; 
% sulphate ash - - 25.8 
Metal ratio - - - ^ . . 4,38 V 36 



Ex^mPLE 32 
2600 grams of - a 30% oil solution . of ' 
barium petroleum sulphonate having a 
7.6% sulphate ash, 2219 grams of tertiarj'- 
butyl dichlorophenol (ratio of equivalents 90 
is 1.7) and 1265 grams of water were corn- 
iced, followed by an addition, of 459 
grams of BaO over a 45 minute period. The 
entire mixture was held at 100". C. for ] 
hour, followed by maintaining the teu^- 96 
perature at 150*^ C. for 1 hour. Prior to 
filtering, the mass was blown with GQ2 for 
90 minutes at 135 — IdO" C. until-the reac- 
tion mass was slightly acidic. The filtered 
product analyzed as follows : — 100 
Bais No. - ... 6,45 
% sulphate ash - - - 23.2 
Metal ratio - - - - 3:85 • 



Ex\lLPLE 33 

2600 grams of a 30% oil solution of i06 
barium petroleum sulphonate having a 
7.6% sulphate ash, 236 grams of di-iso- 
propyl dithiophosphoric acid (ratio of 
equivalents is 1.7) and. 122^^ ml. of water 
were combined, followed, by a slow addi- 110 
tion of 461 grams of BaO.' The mixture 
was held at 100" O. for 1 hour, and then 
heated to 150' C. and held there for 1 
hour. Prior to filtering, the mass was • 
blown with CO., for 20. minutes- at 125-^ 115 
150° C. The Altered product analyzed a.« 
follows ; — 
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Acid No. - - - - ^ - 

% barium ------- 

% sulphate aali - - - - 

Metal ratio - - - 

6 Example 34 

2600 grams of a 30% oil solution of 
barium petroleum sulpliouate having a 
7.6 sulphate ash, 100 grams of acetyl-ace- 
tone (ratio of equivalents is 1.7) and 1265 

10 cc. of water were combined, followed by n 
slow addition of 459 grams of BaO over a 
1 hour period. The entire mixture was 
held at 94** O. for 1 hour, followed by i\ 
1 hour period of heatino^ at 150" C. Prior 

15 to filtering, the mass was blown with C0« 
for 1 hour at 13o — 150° C. The filtered 
product analyzed as follows : — 

Acid No. - - - - 0,2 
% sulphate ash - - - 22.8 

20 Metal ratio - - - - 3.48 

Example 35 
1530 grams of a 30% oil solution of 
barium petroleum sulphonate havinof a 
7.6% sulphate ash and 206 grams of di- 

26 iso-butyl naphthalene sulphonic acid 
(ratio of equivalents is 1.7) were combined 
and heated to 70** C. 725 grams of water 
were then added, followed by a slow addi- 
tion of 271 grams of BaO. The mixture 

30 was refluxed for 1 hour, and then held at 
150' C. for 1 hour. Prior to filtering, the 

Acid No. ------- 

tSO % barium ------- 

% sulphate ash - - - 

Metal ratio - - " " " 

The salt complex can also be prepared 
by starting with the oil-soluble sulphonic 

65 acid and treating with the promoter and 
the basing agent. This technique differs 
from thosfe given above because as shown 
in all the above examples, the normal 
metal sulphonate or conveniently over- 

70 based sulphonate was employed as a start- 
ing material. In order to demonstrate 
that the metal ratio of the salt complex 
obtained by this method is greater than 
by conventional techniqxies, a comparison 
75 was made with a conventional techniqxie 
in which the acid was employed as a start- 
ing material. In this respect. Examples 
37 and 38 below are illustrative. 

Example 37 . . 

80 . The oil-soluble petroleum sulphonic acid 
employed in this tesit was derived by com- 
bining a 60% oil solution of sodium 
petroleum sulphonate with the stoichio- 
metric amount of sulfuric acid (96% 

86 strength) at a temperature of 60 — ^70" C. 
for a period of two houjs. After allow- 
ing the mixture to stand about 12 hours, 



0.27 
14.25 

24.2 (calculated from metal content) 
4.15 

mixture was blown with OO2 at a rate of 
3.6 cu.ft/hr. for 1.25 hours at a tempera- 
ture of loO** C. The filtered product 
analyzed as follows: — 36 
Acid No. - - - - 0.24 
% sulphate ash - - - 23.6 
^Metal ratio - - - - 4.12 
The following example illustrates the 
use of an inorganic promoter. 40 

Example 36 
135 grams of fluoboric acid (HBE4) were 
added to 1530 grams of a 30% oil solution 
of barium petroleum sulphonate having a 
7.6% sulphate ash. 725 ml. of HjO were 46 
added followed by an addition of 271 
grams of BaO, and the temperature was 
raised to 100 — 105" C. and held there for 
one hour. Thereafter the temperature 
was raised to l^O** C. and OO3 was blown 50 
through the mixture until the mass was . 
slightly acidic. The CO2 treatment was 
discontinued and the temperature was held 
at 150 — 160* C. for about 1 hour. The mass 
was then filtered with the aid of "Hyflo" 5S 
(Registered Trade Mark), and the 
separated product has the following pro- 
perties : — 

0.12 
23.2 

3,2 (calculated from barium content) 
3.6 

it was filtered twice through a glass cloth. 
2875 grams of the product just described 
were combined with 205.7 grams of para- 90 
tertiary-butyl phenol, (ratio of equiva- 
lents is 1.39), 1647 grams of a low-vis- 
cosity mineral oil having a viscosity of 
about 120 STTS at 100** F., 927.6 grams of 
barium oxide and 2480 grams of water and 96 
heated for one hour at a temperature of 
98' C. The mixture was then dehydrated 
for one hour at a temperature of 150" C. 
so as to remove substantially all of the 
water. The product was a viscous liquid, ICO 
brown in color, and contained a mild odor. 
The following- properties were determined 
for the desired product: — 

Basic J?'o. - - - - 74.2 

% sulphate ash - - - 24.4 105 

Metal ratio - - - - 4.02 

• Example 38 
500 grams of the oil-soluble petroleum 
sulphonic acid sriven in Example 37 above 
were heated to 75** C. 55 grams of water 110 
were then added and followed by a slow 
addition of 162.2. grams of barium oxide; 
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The total mixture was mamtamed nt a 
temperature of 150' O. for a period of oae 
hour; The desired complex was separ- 
ated by filtration and was found to be a 

J very viscous liquid ^ black in color, and 
did tLot contain any odor. The follow- 
ing properties were determined for the 
product : — _ 

Basic No. - - - - p-f ' . 

10 % sulphate ash - - - 25.65 
Metal ratio - - - - l-''4 
The salt complexes of the present inven- 
tion can be prepared by first addinfr water 
to the mixture of the oil-soluble metal 

Ifl sulphonate or sulphonic acid and pro- 
motet, and then adding- the basin;?: agent 
in a dry ^ate. In this respect, Example 
39 ffiven below illustrates an alternative 
method by which the salt complex can be 

30 prepared. 

Example 39 
lOOO grams of the barium salt of 
di-paraffin wax substituted phenol sul- 
phonic acid (sulphate ash 6.6%) were 
30 admix&d with 55 gtams of para-tertiary- 
butyi phenol (ratio of equivalents is 1^.64) 
and heated to a tempera txite of 90" C. 
800 cci of water were then added. The 
mixture was mix^d thoro\iprhlv and then 
*0 300 gram^ of dry barium oxide were 
added. The totil mixture was refluxed 
for two hours followed by an addition of 
573 grams df a mineral dil having a vis- 
cosity at 160 .SSU at 100° ^ The tem- 
80 perature was raised oyer a period nf foui 
hours to 170° C, and then maintained 
there one hour. The salt complex wa» 
obtained by filtering the product and was 
found to be d viscous liquid, daxk brown 
40 in color i and contained a faint odor. The 
following properties were determined for 
the salt complex ; — - 

Basic No. - - - ^ bY.b 
% sulphate ash - o ct 

46 Metal ratio - - " ' 2.^7 . 
Another experiment tvas performed in 
which the salt of the ionizable fonn ot 
promoter was employed. Example 4** 
below illustrates this feature of the mveiv 
SO tion. 

"jj^ y f\ "Vf yT^E 40 

1700 grams of a 30% oil solution of 
barium petroleum sulphonate (sulphate 
ask 7.6%) were admixed with 105 grams of 

56 barium phenat« (ratio of equivalents , is 
1.70) and 570 grams of water. The mix- 
ture was heated to 75—100' C. ^iiereupon 
^14 orams of barium oxide were addea. 
the temperature of the mixture was mam- 

60 tained-at 100^ G, for one ^nd *he^ 

raised slowly to 150' C. and l^eld_^* ^^^{^ 
level for. a period of one hoiir. The salt 
complex was then separated from ^hf^reftc^ 
tion product by filtration and was found 

66 to be a viscous liquid, light brown m 



f'olor, and contained a slight odor. The 
following properties were determined for 
the salt complex : — 

Basic No. - - - - 68 
% sulphate ash - - - .21.4 70 
Metal ratio - 2.23 ^ 

The followinfr examples by ooinparison 
illustrate the substantial increase in naetal 
content of the complex which is obtained 
by treating the moss with an acidic 75 
material before filtering to separate tlie 
desired product. 

Ex.^MPLE 41 
ITOO grams of a -30% oil solution of 
barium petroleum sulphonate having a 80 
sulphate ash of 7.6% were mixed with 134 
grams of diisobutyl-phenol (ratio., of 
equivalents is 1.7) and heated to 70° C. 
302 grams of BajQ and 800 cc. of water 
were added thereto, and the mixture was 85 
refluxed for 1 hour. The temperature 
was then raised to 160' *C. over a period 
of 6 hours and maintained at that tern- , 
perature for one hour. The mass was ' 
filtered and the product obtained was a 00 
liguid, brown in color, and contained a 
slight odor. The following properties 
of the product were determined : — 
Basic No. - - . - 66 
% sulphate ash - - - 22.2 96 
Metal ratio - - . - 3.6*4 

Example 42 
1700 grams of a 30% oil solution of * 
barium petroleum sulphonate having a 
sulphate ash of 7.6% were mixed with 134 10® 
grams of diisobutyl-phenol (ratio of 
equivalents is 1.7) and heated to 70** C. 
Then 800 cc. of H^O and 302 grains of BaO . 
were added and the mixture refluxed for " 

1 hour. The temperature was raised to 105 
150** C. and maintained there for one hour. 

002 was then injected therethroug'h at 
156° C. and at a rate of 1,650 cc,/min. 
for 38 minutes. The mass was then cooled ' 
and filtered to separate the complex. The 110 
product was liquid, brown in color, and 
contained a fsLint odor. The following 
properties of the product were, doter^ 
mined : — 

Basic No. - - - - 5.05 116 
% sulphate ash-- - - 26.0 
Metal ratio ... - 4.52 

Example 43 
400 lbs. of a 30% oil solution of barium 
petroleum srulphonate having a sulphate 120 
ash of 7.6% were heated to 80" C, and 
32.3 lbs. of diisobutyl-phenol (ratio of 
equivalents is 1.67) were added thereto. 
Then 197 lbs. of water were added to. the 
n\ixture. with stirring to insure tliorough 126 
mixing. 73 lbs. of BaO were added 
thereto over a 30 minute period at 5*5— 
80" C. The mixture was agitated for 
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about 10 minutes more at 80° C, then the 
temperature was raised to 100° C. and 
held there for 1 hour. Thereafter, the 
temperature was raised to about 150° C. 
5 and maintained at that level for 1 hour. 
Folio winof this step, CO2 was blown 
through the mass until about 75 lbs. 
thereof had been used over a period of 3 
hours and at a temperature of 135 — 170° 

10 0. The mass was then filtered and the 
complex was found to have the following- 
properties : — 

Basic No. - - - - 5.0 
% sulphate ash - - - 25.7 

15 Metal ratio - - - - 4.35 

Example 44 
4590 grams of a 30% oil solution of 



barium petroleum sulphonate having a 
7.6% sulphate ash, 363 ^rama of diiso- 
butyl-phenol (ratio of equivalents is 1.7) 2( 
and 2,800 ^rams of H2O were heated to 
60° 1,042 grams of BaO were added 

slowly and then the temperature of the 
mixture was raised to 94 — 98° C. and held 
til ere for 1 hour. Thereafter the tem- ^ 
perature was raised to 150° C. in 4 hours, 
and maintained there for 1 hour. A small 
portion of the mass, 361 grams,- was 
removed and filtered to give product A, 
whereas the remainder (5,296 grams) was 8* 
blown with vSO, at 170° C. until 330 grams 
thereof was used. This latter mass was 
then filtered and the product given below 
as prodxict B was obtained . The analyses 
of products A and B are as follows : — 8^ 



Basic No. - - - - 
% sulphate ash 
Metal ratio - 

^ From the foregoing examples it is 
shown that the method of treatinor the 
mass prior to filtering ^th^ an acidic 
material residts in substantial increases in 
sulphate ash of the complex, and thus 

^ correspondingly higher metal ratios. 

The salt complexes can also be prepared 
hv combininer oil-soluble metal sulphonate 
and the basing agent in the presence of 
the sediment which may form. The fol- 

M lowing examiples illustrate the utility of 
the sediment for preparinor salt complexes 
of the present invention. 

Example 45 
1700 grams of a 30% oil solution of 
M barium petroleum sulphonate having a 
■ 7.6% sulphate ash were mixed with 61 
grams of phenol (ratio of equivalents is 
1 .70) and the mixture was heated to 75 
C. 261 grams of barium oxide and 710 
W) (>rams of water were then added and the 
total mixture was raised in temperature 
to lOO** O. and held at that level for one 
hour. Thereafter, the temperature was 
raised slowly to 150" C. and held , there 
M for about one hour. The total mixture 
' was allowed to settle overnight, followed 
by decantation and filtering. In this 
experiment 450 srrams of sediment were 
produced . The "filtered salt complex was 
70 a viscous liquid, light brown in color, and 
contained a slight odor. The following 
' properties of the product were deter- 
mined : — 

Basic No. - - - - 59.5 
78 % sulphate ash - - - 21.2 
Metal ratio - - - - 3.20 
The sediment obtained in Example 45 
was employed in the preparation of a salt 
complex in the method given in the fol- 
80 lowing Example No. 46. 



Product . 
- 63 
19.5 
3.18 



Product 
4.5 
29.5 
5.35 



B 



Example 46 

1700 grams of a 30% oil solution of 
barium petroleum sulphonate having • a 
•7,6% sulphate ash, 20 grams of phenol, 
450 grams of sediment obtained from the 8f 
preparation sriven in Example 45. 710 
grams of water and 261 fframs of barium 
oixde (barium oxide added slowly) were 
mixed togrether and heated to a tempera- 
ture of 100** C. for about one hour. The 9t 
total mixture was then raised in tempera- . 
ture in a slow manner to about JFifi — 160* 
C and held there for one hour until sub- 
stantiallv all the water was removed. The 
salt complex was separated by filtration 9fi 
and was found to be a viscous liquid, 
lierht brown in color, and contained a 
slicrlit odor. The followimr properties 
were determined for the salt complex: — 
Basic No. - 82.6 10 

% sulphate ash - - . 26.4 

In the followinsr examples, thp basinfr 
asrent and the salt of the acidic organif^ 
compound contains a metal other thnn 
barium. 10 
Example 47 

A mixture of 45,9 grams of phenol. 244 
grams of water and 90.5 grams of CaCOH). 
was stirred at reflux temperature for two 
hours. ^ Thereafter 1046 grams of a 45% 
oil solution of calcium netroleum sulphon- 
ate haviner a 6.7% sulfate ash Cratio of 
equivalents is 0.41) were added. The 
temperature of the mixture was then 
raised to 125" C, at which level substan- 1^ 
tiallv all of the water was removed. Prior 
to filterinc the mixture, it was blown with 
C0« for three hours at a temperature of 
about 120—150** C. The complex was 
fluid, brown in color and did not contain 12* 
any odor. The complex had the follow- 
ing analyses: — 
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Basic No. 

% sulphate asli 

Metal ratio - 



8.0T 
18.35 
3.07 



ExAMPLli 48 
6 1046 grams of a 45% oil solution of cal- 
cium petroleum sulphonate (6.7% sulphate 
ash) and 228 grams of phenol (ratio of 
equivalents is 0.41) were mixed together. 
The mixture was heated to 100° C. where- 

iO upon 124 grams of calcium methoxide 
were added while stirrincr the mixture. 
The temperature of the t*>tal mixture was 
lield at 100—120' €. for two hours while 
insuring thorough mixing, and then 22 

1ft grams of water were added. The total 
mixture was then agitated for 1 hour while 
holding the temperature at 105° C. The 
temperature of the mixture was then 
raised and at about 120* OO^ was 

20 injected into the mixture and heating 
continued until the entire mixture had 
been held at 150" O. for 1 hour to remove 
substantially all of the water. The com- 
plex was obtained hj^ filtration and had 

5*6 the following properties : — 

Basic No. - - - - 9.3 
% sulphate ash - - - 17.9 
Metal ratio - , - - - 2.94 
Another preparation was made in which 

80 dissimilar metals were present in the 
organic acid compound and the basing 
agent. The following example illustrates 
this feature of the invention : — 

ExAMPIxB 49 

86 17:93 grams of a 45% oil solution of cal- 
cium petroleum sulphonate, having a 
6.45% sulfate ash, 206 grams of oclyl 
phenol (ratio of equivalents 1.7) and 954 
fframs of water were mixed together. Then 

40 358 grams of BaO were added and the 
mixture was agitated , thoroughly. While 
insuring thorough mixing the tempera- 
ture was raised to 90—100° C. for one 
hour. Thereafter, the temperature was 

45 raised to 150* G. over a two hour period 
and held at that level for one hour. The 
complex obtained by filteripo- tlie mixture 
had the following properties: — 
Basic No. - - - - 4.2 

BO % sulphate ash - - - 25.2 
.Metal ratio - - . : " . 3.94 
The complexes of this invention can be 
also obtained by using a mixture of oil 
soluble organic acid and the salt thereof. 

U The following example illustrates this con- 
cept : — 

ilxAMPLE 50 

2875 grams of petroleum sulphonic acid 
and 6000 grams of a 30% oil solution of 
80 barium petroleum sulphonate (sulphatt- 
ash is 7.6%) were mixed with 553.7 grams 
of para-tertiary butyl phenol (ratio of 
equivalents is 1.60). The mixture was 



heated to about 60° C whereupon a slurry 
of BaO (consisting of 2027.6 grams of BaO 86 
and 5395 grams of water) was added and 
the mixture was then maintained at a tem- 
perature of about 90— ;-95** C. for an addi- 
tional hour. Upon inspection the mix- 
ture appeared thoroughly mixed, therefore *0 
tlie temperature was slowly raised to 150' 
C. aud held there for approximately one 
hour. The product analyzed as follows : — 
Basic No. - - - - 73.0 
% sulphate ash - - - 23.3 '^^ 
Metal ratio - - - - 3.73 
The following examples illustrate the 
]>repa ration of salt complexes wherein the 
ratio of equivalents falls outside of said 
preferred range, but comes within the 80 
broad range found to be operable: — 

Example 51 

1000 grams of a 30% oil solution of 
barium petroleum sulphonate containing 
7.6% sulphate ash were mixed with 750 8^ 
grams of water at 50" 0, 282 grams of 
BaO were added thereto, followed by the 
addition of a slurry consisting of 460 
grams of water. 87 grams of BaO. and 
115 grams of para-t^rtiary-butyl phenol 90 
Cratio of equivalents of sulphonate to 
phenolic compound is 0.77). Th^ mass 
was stirred for J hour at about 100* C, 
then it was heated to 200° C. and main- 
tained at that temperature for 2 hours. M 

The salt complex was separated by fil- 
tration. It was a red-brown, viscous 
liquid, and the following properties: — 
Basic No. - - - - 46 
% sulphate ash - - - 27.9 100 
Metal ratio - - - - 5.4 

Another preparation was made in which 
the components were combined in the pre- 
sence of a mixture of alcohol and water. 
The following example illustrates this 106 
concept : — 

Example d2 
1700 grams of a 30% oil solution of ' 
barium petroleum sulphonate (7.6% suU 
phate ash). 98 g-rams of para-tertiary- 110 
butyl phenol (ratio of equivalents is 1.7), 
500 ml. of wat^r and 300 ml. of methanol 
were mixed at atmospheric temperature. 
302 grams of BaO were then added while 
stirring the mixture, followed by an 116 
increase in temperature to 100* , C. The 
mixture was agitated while holding the 
temperature at 90 — 100 C. for 1 hour. 
Thereafter the temperature was increased 
to 150—155** C. and held there for 1 hour 120 
to remove substantially all of the water. 
The complex was separated by filtration 
aud had the following analyses : — 
Basic No. - - - - 78.7 
% sulphate ash - 26.2 126 

Metal ratio - - - - 4.25 
In another pair of experiments, a com- 
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parison was made between the proces? of 
the present inTeiitibn and a conventional 
process, when using duplicate amounts of 
components. It is clearly evident from 

6 the following examples that this inven- 
tion will give substantially better results 
with respect to metal concentration of the 
complex, than is obtainable by the conven- 
tional technique. 

10 Example 53 

1530 fframs of a 30% oil solution of 
bariuxn petroleum sulphonate having n 
7.6% sulphate ash, 88 grams of para- 
tertiary^butyl phenol (ratio of equivalents 

16 is 1.7)! 271 grams of BaO and 725 mh of 
water were mixed together at 60 — 70** C. 
The teniperature of the mixture was raised 
to 100— t105° 0. and held there for one 
hour while insuring thorough mixing. 

*® Thereafter the temperature was raised to 
150 — 160" . and held at that level to 
remove substantially all the water. The 
complex was separated by filtration and 
hnd the foUowincr analyses: — 

Basic No. - - - - 85.2 
% sulphate ash - - - 25.5 
Metal ratio - - - . - 4.12 
This may be compared with the follow- 
ing exaitiple employing conventional 

80 technique : — 

Example 54 
1530 grams of a 30% oil solution of 
bttriiuTn petroleum sulphonate having a 
7.6% sulphate ash were mixed with 725 

»6 ml. of water at about 60' C. Then 271 
grams of BaO were added. The temper- 
ature of the mixture was raised to 100 — 
105" p. and held there for one hour while 
insuring thorough mixing. Thereafter 

40 the temperature was raised to 150"— 160" 
O. and held there for one hour to substan- 
tially remove iall the water. The complex 
was separated by filtration and had the 
following properties : — 

U Basic No. - - . - 36.0 
% suJphate ash - - - 15.34 
Metal ratio - 2.14 
From ttie foregtring- it will be noted 
that by following the process of the pre- 

50 sent invention ^ two types of complexes 
may be produced, both of which are differ- 
ent from any produced by any of the prior 
art processes. The first form of such com- 
plex is the immediate product with the 

66 promoter included therein in. chemical 
combination; The second form of novel 
product is that which results froiti the 
treatment of the complex just described 
with ail acidic material which has the 

60 effect, as stated above, of liberating the 
promoter from the complex without any 
substantial change in the cationic salt 
forming radical ratio of the complex. The 
liberation of the promoter by. this step 



of treating: the first-named complex with 85 
an acidic material may be followed by a 
recovery, as by distillation, of the pro- 
moter thus liberated, leavinrr- the complex 
snibstantially free of the promoter 
material. A third product which is prob- 70 
ably different from each of the two named 
above may be produced by treating the 
complex initiallv formed with an acidic . 
material prior to the removal by filtration 
of the excess basing agents When fol- 76 
lowing this latter procedure, the pro- 
moter material is permitted to remain in 
the complex, and when this procedure is 
followed it has been found that unusually 
'^•^1 cationic salt forming radical ratios 80 
mav be secured in the ultimate ppoduct;^ 

As previously indicated, the immedi- 
ate product formed bv the use of the pro- 
moter material may be modified to recover 
therefrom a substantial portion of the pro- 86 
moter material used; bv treating snch 
immediate end product t^iih a sufficient 
amount of an acidic material which in tlip 
presence of the mass will form a material 
having a higher ionization coiistaht than 9'^ 
the promoter. After a portion of the 
promoter material has been thus regener- 
ated by treating the immediate product 
with an aCidic . material * the regenerated 
promoter mav then be separated therefrom 95 
by any one of the several known meanSi or 
the regenerated promoter material may h^ 
left in the mass and the latter then treated 
with an additional amount of a salt-form- 
ing material, and it will be found that 100 
the concentration of the stably-held 
cationic radicals can be further increased . 

The following are examples of such 
further steps in our process : — 

ExAMPIiB 56 lOo 
The salt complex produced in Jixamplo 
39 was mixed with 1239 grams of mineral 
oil and h«ated to ia temperature of 190" 
C : While maintaining this temperature 
for a period of lA hours, COj was blown I 
through the mixture. The temperiature 
was then lowered to 150° C.. the passage 
of CO3 through the mixture was continued 
and the basic number of the. xnixtuf e was 
tested every 10 minutes^ until the analysis ^ 
showed a basic number of 2:5. The salt 
complex — OO2 product was then separated 
and was found to be liquid in consistency, 
brown in color, and . contained a very 
slight odor. The following properties 
were determined for the product : — 
Basic No. - - - - 2.5 
% sulphate ash - - - 23.2 
By comparison^ the product of Example 
39 contained a sulphate ash of 23;8% iv:*> 
whereas this same product aftet blowing 
with OO3 contained a sulphate ash of 23.2. 
Therefore, it can be seen that the metal 
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ratio of the salt c6mf)le± is substantially 
the same after treatmeiit with CO3. 

ExAMPi/E 56 
6043 grams of the salt complex prepared 

6 ill accordance with Example 7 were placed 
iii a suitable vessel and CO3 gas was 
injected at the bottom of the vessel at a 
rate of 3760 cc. per minute for a period 
of VU bo\ir3. During this period, the 

10 temperature was in the range of 30—70° 
C. At the end of the blowing operation 
the product weighed 6346 grams, showiivg 
a gain in weight of 303 grams. Tlie pr(> 
duct was fluid, dark red in color, and con- 

16 tained no odor. The following proper- 
ties were determined for the salt coiuplex- 
OO3 product: — 

Basic No. - - - - 4.3 
% sulphate ash - - - 22.7 

20 It can be seen, therefore, by the gain 
in weight of the product that the CO3 
actually enters into combination with the 
salt complex. Furthermore, the metal 
ratio of the product is substantially the 

25 same as the salt complex prior to being 
blown with CJOa, since the sulphate ash 
content is substantially the same as before 
CO2 treatmeiit. . 

EXAMPL-B 57 

ijfy 1288 grams of the- salt complex prepared 
in accordance with the method of Example 
3 was blown with CO2 at a temperature of 
30 — 50" 0. until the product showed an 
acid reaction. Following this CO3 treat- 

35 ment, the product was blown with nitro- 
gen for a period of 15 minutes . The pro- 
duct thus produced was very viscous, red- 
dish-brown in color, and did not contain 
any odor. The following properties wei-e 

40 determined:— ^ ^- 

AcidNo. - - - - 5.36 
% sulphate ash - - - 17.94 
The above examples clearly show that 
it 13 possible to treat the salt coinplex with 

46 an acid anhydride ^as arid obtain a pro- 
duct which is definitely acid. F\rrthei^ 
niore, treatment with an acid-anhydrid** 
gas to such extent does not change th^ 
metal ratio of the salt complex, since the 

50 sulphate ash content is substantially the 
same as before feeatment. i_ * i 

AnotiKer salt conijplex product which 
was blown with CO2 ia given in Example 
58 below. 

66 Exampmj68 

2600 grams of a 30% oil solution ^ of 
i bariuni petroleum sulphonate containing 
7.6% sulphate ash were mixed with 45.6 
grams of pheiibl, (ratio of equivalents is 

•0 3:36) arid heated to 96' C. A slurry of 
bafinm- oxide containinig 422 grams of 
] barfujti oxide and 1125 nal. of water wafi 
adJ^ to the mixture, ^th. stirring, and 
hQld at a teinperature' df 97—102* C. for 



a period of oile hour. The teriiperature 55 
was then elowly raised over a period of 
three hoiixs to 150" C. and msLintained at 
that level for an additional period of one 
hour until substantially all the water was 
removed. The desired salt coinplex was 70 
separated by filtering and was found to 
be an oily liquid, brown in color, and con- 
tained a faint odor. The following pro- 
perties were determined : — 

Basic No. ... - 60.6 76 
% sulphate ash - - - 22.3 
Metal ratio - - - - 3.34 

Example 59 

1250 grams of the salt complex pro- 
duced in accordance with the method 80 
given in Example 58 above were blown 
with OOj for approximately two hours at 
a temperature below 60' C, until an acid 
aumber of 5.0 was obtained. The weight 
of product obtained was 1260 grams. 86 

The OOz-salt complex product was then 
heated at a temperature of 190° C. under 
a vacuum of 10 mm. producing a distil- 
late weighing about 10 grams. The dis- 
tiHato was then dissolved in iso-propyl 90 
ether and then dried over magnesium sul- 
phate, filtered and then the mag^nesium 
stdphate. was removed by filtration. 5 
grams of residue remained. This residue 
was found to be phenol, thus indicating 96 
that treatment of the salt complex with 
an acidic material liberates at leaist a por- 
tion of the promoter from complex forma- 
tion, ^ » 

After the distillation step, the follow- 100 
lug properties for the salt complex were 
determined : — 

Basic No. ... - 2.96 
%. sulphate ash - - . - 22.4 

The percent sulphate ash of the OOa- 106 
salt complex product indicates that little 
or no metal is removed from the complex 
as a result of the OOj treatment and the 
distillation step to recover the promoter. 

Example 60 . 110 

1440 grams of the salt complex obtained 
by the method given in Example 45, was 
blown with CO3 for about two hours at a 
temperature of 30 — 60" O. until the pro- 
duct showed an acid niimber of 6. The 115 
product thus obtained was then Heated, at 
a temperature of 200* C. under vacuum 
of 4 mm. to recover approximately 15 
grams of phenol. The residue of the dis- 
tillation was a viscous liquid, light brown 120 
in color, and contained a slight odor. This 
product possessed the following proper- 
ties * I ■ ■ 

Basic No. - - - - 1.06 
% sulphate ash - - - 22.6 125 
Here , again it ia shown thiat the treat- 
uient of the salt coinplex with an acidic 
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material liberates the promoter from com- 
plex formation in the salt. On a quanti- 
tative basis, it was determined that 
approximately ^/a of the original phenol 
6 was still held in complex formation in the 
COs-treated product. 

The salt co-mplex prepared in accord- 
ance with Example 6l below was treated 
with SO2 as shown in Example 62 which 
10 is given belaw. 

ExAMPLJi 61 

6000 grams of a 30% solution of barium 
petroleum sulphonate (sulphate ash 7.6%), 
'348 grams of para-tertiary-butyl phenol, 

16 (ratio of equivalents is 1.70). and 2915 
grams of water were mixed and heated to 
a temperature of 60** C. 1100 grams of 
barium oxide were added slowly and the 
temperature of the total mixture was 

20 raised to 94 — 98" C. and held there for one 
hour. The temperature of the mixture 
was then slowly raised over a period of 7^ 
hours to about 150' C. and held at that 
level for an additional hour until substan- 

26-tially all the water was removed. The 
salt complex obtained is a liquid, brown 
ill color, and did not contain any odor. 
The following properties were deter- 
mined : — 

30 Basic No. . - - - 82.5 
% sulphate ash - - - 26.0 
Metal ratio - - - - 4.2 
Example 62 
6623 grams of the product produced in 
86 accordance with Example 61 were treated 
with SO2 at 25--50" C. until 327 grams 
of the gas were combined with the salt 
complex. The product thus obtained had 
:i neutralization number or a basic num- 
40 ber of 0. The SOs-salt complex product 
was liquid, brown in color, and did not 
contain any odor. 

An experiment was conducted in order 
to determine whether air which contains 
46 (^Oa would be effective as an acidic 
material. The examples below illustrate 
the utility of air for this purpose. 

Example 53 
380'lbs. of a 30% oil solution of barium 
go petroleum sulphonate were mixed with 
21.9 lbs. of para-tertiary-butyl phenol 
(ratio of equivalents is 1,7) and 184 lbs. 
nf water. This mixture was heated to 
50° C. and 68 lbs. of BaiO were added 
(5 over a period of IJ hours while not per- 
mitting the temperature to go above 65^ 
C. Tke total mixture was held at lOO' 
C. for one hour, then heated to 150** C. 
over a period of 4.8 hours and held there 
80 for one hour. The desired product was 
fluid, dark red, and possessed the follow- 
ing properties : — 

Basic No. - - - - 80.5 
% sulphate ash - - - 26.0 
66 Metal ratio - - - - 4.2 



Example 64 
6000 grams of the product produced iii 
Example 63 were placed into a 12-liter, 
3-necked flask and heated to 176'* C. The 
mass was then blown with air until a basic 70 
number of 1 was obtained. The final 
product contained a sulphate ash of 26.4% 
indicating? substantially no change in the 
amount of metal present. 

Example 65 76 
To a mixture of 166 grams (0.25 equiva- 
lents) of petroleum sulfonic acid, 98 
grams of mineral lubricating oil and 20 
ml. of water heated at 70"* -C, was added 
10.5 grams (0.25 equivalents) of lithium 80 
liydroxide monohydrate and the resulting 
mixture was heated at reflux temperature 
for 30 minutes. The hot solution was 
treated with 31 grams (0.15 equivalents) 
of diisobutylphenol and an additional 86 
41.0 grams (0.98 equivalents) of lithium 
liydroxide monohydrate, then heated at 
reflux temperature for one hour, and dried 
at 150** C. Carbon dioxide was bubbled 
through the hot mixture for 45 minutes, 90 
and then the mixture was dried again at 
150" C. for 30 minutes, treated with u 
siliceous filter aid and filtered. The fil- 
trate was a brown, free-flowing liquid, 
having the following properties : — 95 
% sulphate ash - - - 19.5 
Metal ratio - 4.6 
Basic number - - - 21.3 

Example 66 
A mixture of 665 grams (1.0 equiva- 100 
lent) of sodium petroleum sulfonate, 425 
grams of mineral lubricating oil) 124 
grams (0.60 equivalents) of diisobutvl- 
phenol and 332 grams (4.15 equivalents) 
of 50% aqueous sodium hydroxide was 105 
heated at refliix temperature for one hour 
and then was dried at 150 — 160** C. for 
three ho\xrs. (Carbon dioxide was bubbled 
through the mixture for one hour, and the 
mixture was dried again at 160** G, for HO 
30 minutes, then treated with a siliceous 
filter aid and filtered. The filtrate was 
11 brown, free-flowing liquid, having the 
f ollowinf>' properties : — 

% sulphate ash - - - 15.0 115 
Metal ratio - - 3.0 
Basic number - 2.1 

Example 67 
To a solution of 140 prams (1.18 equiva- 
lents) of nickel chloride hexahydrate in 120 
200 grams of water was added a solution 
of 82 grams (1.46 equivalents) of pot- 
assium hydroxide in 82 grams of water, : 
and the resulting green precipitate was 
collected on a filter. It was added to a 136 
uiixture of 470 grams (0.33 equivalents) 
of nickel petroleum sulfonate and 40^3 
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^rams (0.196 equivalents) of diisobutyl- 
plienol amd the whole was heated with 100 
ui of water at reflux temperature for one 
iiour, then dried at 150° C. The dried 

5 mixture was treated with carbon dioxide 
.^l 150 — 160** C. for one hour, treated with 
u siUceous filter aid and filtered. The 
filtrate was a light green, viscous liquid 
having the following properties: — 

10 % metal - - - - 6.94 
Metal ratio - - - - 4.2 

ExAilPLE 68 

To a solution of 164 grams (1.08 equiva- 
lents) of ferrous sulfate in 100 ml. of 

15 water there was added 73 grams of ammo- 
nium hydroxide (29%) and the resulting 
blue precipitate was collected on a filter 
and added to a mixture of 434 grams (0.33 
equivalents) of ferrous petroleum sulfon- 

20 ate, 40.3 g-rams (0.196 equivalents) of 
diisobutylphenol and 100 grams of water. 
This mixture was heated at reflux tem- 
perature for one hour, treated with 100 
^rams of mineral lubricating oil, and 

26 dried at 150" C. Carbon dioxide was 
'■ bubbled through the mixture for 90 min- 
utes at 150 — 160" C, the mixture was 
treated with a siliceous fllter aid and fil- 
tered. The filtrate was a dark brown, 

80 A'iscous liquid which has the following 
l)roperties : — 

% metal . - - - 3.7 
'Metal ratio - - - - 2.6 

SxAMPKB 69 

86 To an aqueous solution of 77 grama (0.59 
equivalent) of chromic sulfate was added 
37 grams (0.30 equivalent) of ammonium 
hydroxide <29%) and the resulting precipi- 
tate isolated by filtration. This precipi- 

ib tate was added to a mixture of 200 grams 
(0.17 equivalents) of chromic petroleum 
wsulfonate and 20 grams (0.10 equivalent) 
of diisobutylphenol and heated at reflux 
temperature for one hour, then dried at 

4A 150** C. The product was a green liquid 
and was shown by analysis to have i* 
chromium content of 0.5%. 

y T**^ 7 0 

555 grams of a 40% oil solution of 
60 barium petroleum sulfonate (10% sulfate 
ash content), 17.4 grams of acetamide 
(ratio of eqmvalents of sulfonate to pro- 
moter is 1.7), 100 grams of a low-viscosity 
solvent-extracted mid-contment oil, and 
56 58 o-rams of water were stirred together at 
TO'^'C. and then 135.5 grams of BaO were 
added. The whole was heated for 1 hour 
at 100"— 110* C. and 1 hour at about 
150' O. Thereafter 00. was blown into 
60 the mass at ISO' C, until a substantially 
neutral titre was obtained (about l>.o 
hour required). Added 16 grams of 



nonyl alcohol to the process mass and fil- 
tered to separate the desired metal com- 
plex (the filtrate), which was a moderately fv) 
viscous, brown, oil-s9luble, liquid having 
the following analysis: — 

Basic No. - - - - 3.7 
% sulphate ash - - - 21.2 
Metal ratio - - - - 2.77 70 

T^YAXf-P T^ 71 

555 grams of a 40% oil solution of 
barium petroleum sulphonate (10% sul- 
phate asJi content), 38 grama of ethyl 
acetoacetate (ratio of equivalents of sul- 76 
phonate to promoter is 1.7) and BO grams 
of water stirred together at 70** C. and 
tuen 135.5 grams of BaQ were added. The 
whole was heated at 100'— 110' C, and 
300 grams of a low-viscosity, solvent- 80 
t^xtr acted mid-continent oil were added. 
The temperature was then raised to 150** 
C. and GO3 was blown through the mass 
for about 2 hours. 35 grams of nonyl 
alcohol were added and the mass was fil- 86 
tered to isolate the desired metal complex 
(the filtrate), which was a moderately vis- 
cous, brown, oil-soluble liquid having the 
following analysis: — 

Acid No. - - - - 0.5 90 
% sulphate ash - - - 22.3 
Metal ratio - - - - 3.72 

Example 72 

GOOO grams of 30% oil solution of 
barium petroleum sulphonate (sulphate 95 
ash 7,6), 348 grams of para-tertiary-butyl 
phenol (ratio of equivalents is 1.53) and 
*^911 grams of water were mixed and 
heated to a temperature of 60' C. To 
this mixture was slowly added 100 grams 100 
of barium oxide and the temperature was 
then raised to 94 — 98* C. and held there 
for a period of one hour. The total mix- 
ture was raised in temperature to 150" C 
over a period of seven and one^half hours 106 
and held there for a period of one hour. 
The metal complex was separated by fil- 
tering the product. The complex was 
found to be a lubricajit, brown in color, 
and did not contain any odor. HO 

The following properties were deter- 
mined for the product : — 

Basic No. . - - - 72.8 
% sulphate ash - - - 22.3 
Metal ratio - - - - 3.69 116 

6190 grams of the metal complex were 
treated with CO2 for a period of one-and- 
a-half hours at a temperature of 26 to .55' 
C. The product had a base number of 1.5. 

1029 grams of the OQ3 metal complex 120 
were, heated to 50° 6. and then 109.8 
grams of anhydrous barium hydroxide 
were added. The total mixture was held 
at a temperature of 100** 0. for one hour 
and the temperature was raised to 160* 126 
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0. artd iield at tliat level for a _period of 
oile iotif'. THe desired super-based salt 
wtts separslted by filtering: and was found 
to be fluid iii consistency. Tbe followin^j 
6 properties were determined : — 

Basic No. - - - - 31.5 
%- s1ilpliia,t« ash - - - 28.6 
Metal ratio - - - - 5.1 

EslAMPI^E 73 

10 400 pounds . of. a 30% oil solution of 
barium petroleum axilphonate (sulphate 
ash 7.6%) were placed in a suitable vessel 
aiid heated to 26** 'C. At this tempera- 
ture 32.5 pound's of di-isobutyl-phenol 

16 were added and the mixture was mixed 
thoroughly. Then 197 pounds of water 
wei-ie added, followed by an addition of 73 
pounds of BaO over a 30 minute period, 
while keeping- the temperature 57' C. to 

20 84** C. Thereafter the temperature was 
raised to lOO** C. and kept there for one 
hour, followed by another temperature 
increase to 152 C. and maintained at thw 
latter level also for one hour. The pro- 

26 cess mixtuf^ was then blown with 75 
pounds 6{ tCOo over a three-hour period 
and at a temperature of 135—170*; C. The 
separated product had the following pro- 
perties : — - 

30 Basic No. - - - - 5.0 
% sulphate ash - - - 25.7 
JMjetalratio - - - - 4.35 
1000 grams of this product and 121.S 
' grams of di-isbbutyl-phenol were placed in 
35 a suitable coiitainer aiid mixed thoroughly 
at 50" C. . TheiL 234 grams pi (OH), 
were added, followed by raising the tem- 
perature of the mass to 100" €. and hold- 
ing it there for one hour. The teinpera- 

40 tufe of the niixture was again raised to 
150' C: aiid maintained at that level for 
one iiouf. A portion of the process mass 
was filtefed aiid' the separated product 
analysed as follows : — 

45 Basic No. - 42.8 
% sulphate ash - - - 33.7 
Metal ratio - - - - 6.3 
The remainder of the utfiltered process 
mass was blown with CO2 at a rate of 3 

100 



cubic feet per hour for one hour at ISO** 50 
C. The process mass wad then filtered 
and the desired superbased salt had the 
following properties : — 

Basic No. - - - - 7.6 

% sulphate ash - - - 39.8 66 

Metal ratio - - - - 9.3 

In all of the above examples the mahdg- 
;uiy soaps are referred to as metal petro- 
leum sulphonafe. and likewise the 
lualiogany acid is designated as petroleum 60 
sulphonic acid. 

Havins- thus described the present" 
invention by furnishing specific examples 
thereof, it is to be tinderstood that no 
undue limitations or restrictions are to be 66" 
imposed by reason thereof, but that the 
scope of the invention is defined by the 
appended claims. 

The salt complexes produced in accord- . .. 
tim e with the present invention can be 70 
employed in lubricants including oils and 
-Teases, and for such ptirposes as in crank- 
cases, transmissions, g-ears, etc. as well as 
in torque converter oils. Other suitable 
uses for such complexes are in asphalt To 
emulsions, insecticidal compositions, fire- . 
proofing and stabilizing agents in plasti- 
cizers and plastics, paint driers rust 
inhibiting compositions, pesticides, 
forming icomp^ositions, cutting oils, fl& 
metal drawing compositions, flush- 
. ing oils, textile treatment composi- 
tions, tanjiing coinpositions, metal, clean- 
ing compositions, emulsifying agents, 
antiseptic cleansing compositions, pene- 85 
t rating agents, gum solvent compositions, 
fat splitting agents, bonding agents for 
(ceramics and asbestos, asphalt improving 
agents, flotation agents, improving agents 
for hydrocarbon fuels such as e.g. gaso- 90 
line and fuel oil, etc. 

More particularly, the complexes of 
this invention are especially adopted iof 
the^ preparation of lubricants, paint driers 
and plastics, especially the halogen bear- 95 
ing plastics. In these respects, the salt 
complex can be employed in the following 
concentrations bas6d upon the weight of 
the total composition : — 



taibricants - - - - 
Stabilizing agents for plastics 
Paint drier - - - - - 

106 To better appreciate the wide variety of 
. usea which the salt complexes of this 
invention are adopted, the following' speci- 
fic examples are given: — 
A l^lbricant . % by weight 
110 SAE 30 motor oil - - - 97,0 
Product of Example 20 - 2.5 
Zmc di-(4-methyl-pentyl-2) - 

dithiopfioBphate - - 0.5 



Broad 
range 
0.01—20% 
0.05^% 
0.2—25% 



Usual 

range 
0.2—15% 
0.1^% 
0.6—20% 



Preferred 

range 
0.5—10% 
0.2—2% 
1.0—16% 



A stabilizing agent in a plastic: — 

% by weight 116 
Polyvinyl chloride - - 60.0 
Dioctyl phthalate - - - 39.0 
Product of Example 49 - . 1.0 



A paint drier : — 

Lead-base housepaint - - 94.0 
Product of Example 48 - 6.0 
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Other modes of applyiDLR the prmciple 
of the invention, may be employed, change 
being made as regards the details des- 
(a-ibed, provided the features stated in any 

6 o£ the following claims be employed: — 
What we claim is : — 
1. A method of preparing oil-soluble 
organic basic salts or soaps having a metal 
ratio as hereinbefore defined greater than 

10 2.2, in which an oil-soluble organic acid 
(or salt thereof) and an excess amount of 
basing agent of the kind described are 
reacted together in the presence of water 
and /or a water-soluble alcohol or alcohols 

15 and a promoter of the land described 
which is a phenolic compound for the pur- 
pose of increasing: the metal salt-forming 
radical ratio, the ratio of equivalents of 
oil-soluble organic acid (or salt thereof) 

20 to equivalents of said promoter being m 
the range from about 1 : 10 to about 10 : 1 
and the amoimt of basing agent being 
such that there is present in the reaction 
mass a total of substantially more than 

25 one equivalent of metal salt-forming^ radi- 
cals, including those present in the oil- 
soluble organic acid (or salt thereof) and 
in the promoter, per equivalent of oil- 
soluble organic acid plus promoter, and 

30 the reaction mass is maintained at a tem- 
perature and for a period of time suffici- 
ent to drive off substantially all free 
water, water of hydration and /or alcohol 
which may be present, and form the 

95 organic metal complex. 

2. A method oif preparing oil-soluble 
organic basic salts or soaps having a metal 
ratio as hereinbefore defined greater than 
2.2, in. which an oil-soluble organic acid 

iO (or'salt thereof) and an excess amount of 
basing agent of the kind described are 
reacted together in the presence of water 
and /or a water-soluble alcohol or alcohol 
and a promoter of the kind described for 
46 the purpose of increasing the metal salt- 
forming radical ratio, the ratio of equiva- 
lents of oil-soluble organic acid (or salt 
thereof) to equivalents of said promoter 
being m the range from about 1 : 10 to 

60 about 10:1 and the amount of basing 



agent being such that there is present m 
the reaction mass a total of substantially 
more than one equivalent of metal salt- 
forming radicals, including those present 
in the oil-soluble organic acid (or salt 55 
thereof) and in- the promoter, per equiva- 
lent of oil-soluble organic acid plus pro- 
moter, and the reaction mass is main- 
tained at a temperature and for a period 
of time sufiicient to drive off substantially 60 
all free water, water of hydration and / or 
alcohol which may be present, and form 
the organic metal complex, and sai<l 
orgfanic metal complex is treated with an 
acidic material. ^ 66 

3. A method as claimed in Claim 1, in 
which the product is treated with an 
acidic material for the purpose of liberat- 
ing therefrom at least a portion of tho 
promoter. , 70 

4. A method as claimed in Claim 2 or 
3, in which at least a part of the promoter 
is left in the resultant product. 

5. A method, as claimed in Claim 4, in 
which the resultant product is treated with 75 
an additional amount of aalt-formin;^ 
material. 

6. A method a^ claimed in any of tho 
preceding claims in which the acid (or salt 
thereof) is an oil-soluble sulphonic acid 80 
(or salt thereof). 

7. A method as claimed in any of the 
preceding claims in which the basing 
agent is an alkaline earth metal oxide or 
liydroxide. 86 

8. A method as claimed in Claim 2 or 
3^ in which the acidic material is carbon 
dioxide. 

9. A method as claimed in any of the 
preceding claims in which the process is 90 
carried out in the presence of a hydro- • 
carbon oil. 

10. A method as claimed in any of th« 
preceding claims, substantially as des- 
cribed with reference to any of the 96 
examples given, with the exception of 
those examples which are given to illus- 
trate the technique of the prior art. 

MARKS iSc CLERE:. 
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